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Compliance and Environmental Justice r8airreportenforcement@epa.gov
Air Toxics and Technical Enforcement Program

8-ENF-AT

1595 Wynkoop Street

Denver, Colorado 80202-1129

RE: NSPS OO000a Annual Report per 40 CFR 60.5420a for
Affected Facilities Owned/Operated by Bruin E&P Operating, LLC
During the Reporting Period 08/03/2018 to 08/02/2019

To Whom It May Concern:

Per the requirements of the referenced regulation, enclosed please find two copies of the completed annual
report for Bruin E&P Operating, LLC affected facilities for the reporting period beginning on August 3, 2018
and ending on August 2, 2019.

The report follows the EPA’'s Compliance and Emissions Data Reporting (CEDRI) format per requirements
of 60.5420a(b) (11) as provided by the EPA on the Oil and Gas Reporting page and consists of the following
data tables enclosed as Attachment 1.

Table 1 - Site Information - provides general company and affected facility site names. Certifications by
alicensed professional engineer of the design of a closed vent system for an applicable facility are enclosed
as Attachment 2. Please note that certification for the Missouri well pad is not yet available due to recently
completed construction at this well pad.

Table 2 — Well Completions - provides completion information for each well that met the definition of an
affected facility per 60.5365a(a).

Table 3 — Centrifugal Compressors - Bruin E&P Operating, LLC did not operate centrifugal compressors
meeting the definition of an affected facility per 60.5365a(b) during the reporting period, therefore this table
is marked as Not Applicable (N/A).

Table 4 — Reciprocating Compressors - Bruin E&P Operating, LLC did not operate reciprocating
compressors meeting the definition of an affected facility per 60.5365a(c) during the reporting period,
therefore this table is marked as Not Applicable (N/A).

Table 5 — Controllers - Bruin E&P Operating, LLC did not operate pneumatic controllers meeting the
definition of an affected facility per 60.5365a(d) during the reporting period, therefore this table is marked
as Not Applicable (N/A).

Table 6 — Storage Vessels - provides information on storage vessels that are an affected facility per
60.5365a(e). Calculations demonstrating potential to emit for each affected tank battery and are enclosed
as Attachment 3. Invoices and maintenance logs for control devices/flares are enclosed as Attachment 4.
A flare inspection summary log is enclosed as Attachment 5. Steffes flare manuals are enclosed as
Attachment 6.

Table 7 - Fugitive Emissions - provides information for each affected well facility subject to the fugitive
emissions monitoring and repair program.
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Table 8 - Pneumatic Pumps - Bruin E&P Operating, LLC did not operate a pneumatic pump meeting the
definition of an affected facility per 60.5365a(h) during the reporting period, therefore this table is marked
as Not Applicable (N/A).

Certification:
By signing below, | certify that based on information and belief formed after reasonable inquiry, the
statements and information in this document and its attachments are true, accurate, and complete.

Should you require any additional information or have questions, please do not hesitate to contact Mr. Dusty
Grosulak, HSE Manager at 701-260-1138 or via email at dgrosulak@bruinep.com.

Sincerely,

/(W Dayzai

QYubd Fraolew Rowe
Kennon Doyal vV J
Chief Operations Officer
Bruin E&P Operating, LLC
Enclosures

Copy: Facility Environmental Files

Bruin E&P Operating, LLC
602 Sawyer St. Suite 710 | Houston, TX 77007 | (713) 456 - 3000
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Acronyms

API American Petroleum Institute

BOPD Barrels of oil per day

BPD Barrels per day

BWPD Barrels of water per day

CsO Car Sealed Open

DFA Detonation Flame Arrestor

FGOR Flash Gas Oil Ratio

FGWR Flash Gas Water Ratio

GOR Gas to Oil Ratio

gpm Gallons per minute

HT Heater Treater

MAWP Maximum Allowable Working Pressure
OAL Over All Length

OD Outer Diameter

osig Ounce/ Square Inch (16 osig = 1 psi)

oSl Ounce/ Square Inch

PCV Pressure Control Valve

PPIVF Peak Potential Instantaneous Vapor Flow
PSI Pounds per Square Inch

SCF Standard Cubic Foot (defined at standard conditions of 14.7 psia and 60°F)
stb Stock Tank Barrel (equivalent to 42 U.S. gallons)
VOC Volatile Organic Compounds

VvCs Vapor Collection System

[ pa.2 Issued for Record —Pyramid N Faclity Rev 0, 11/2/2018 |




Certification

I certify that the closed vent system design and capacity assessment was prepared under my
direction or supervision. Ifurther certify that the closed vent system design and capacity
assessment was conducted and this report was prepared pursuant to the requirements of
subpart OOOQa of 40 CFR part 60 Section 60.5411a(d)(1). Based on my professional knowledge
and experience, and inquiry of personnel involved in the assessment, the certification submitted
herein is true, accurate, and complete. 1 am aware that there are penalties for knowingly
submitting false information.

Iam a licensed Professional Engineer in the State of North Dakota and meet the requirements of
a Qualified Professional Engineer as defined by subpart OO0OOa of 40 CFR part 60 Section
60.5430a.

Signed: W Date: ’{/ q:/ /8

Printed Name: KELLY ¢ A’HA’RD

North Dakota Professional Engineer License #: F E-32735¢

[ po.3 I _Issued for Record — Pyramid N Faility Rav 0, 11212018 |
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Acronyms

API American Petroleum Institute

BOPD Barrels of oil per day

BPD Barrels per day

BWPD Barrels of water per day

SO Car Sealed Open

DFA Detonation Flame Arrestor

FGOR Flash Gas Oil Ratio

FGWR Flash Gas Water Ratio

GOR Gas to Oil Ratio

gpm Gallons per minute

HT Heater Treater

MAWP Maximum Allowable Working Pressure
OAL Over All Length

OD Outer Diameter

osig Ounce/ Square Inch (16 osig = 1 psi)

OsI Ounce/ Square Inch

PCV Pressure Control Valve

PPIVF Peak Potential Instantaneous Vapor Flow
PSI Pounds per Square Inch

SCF Standard Cubic Foot (defined at standard conditions of 14.7 psia and 60°F)
stb Stock Tank Barrel (equivalent to 42 U.S. gallons)
VOC Volatile Organic Compounds

VCS Vapor Collection System

| pa.2 [ issued for Record - Pyramid S Facility Rev 0, 11/2/2018 |




Certification

I certify that the closed vent system design and capacity assessment was prepared under my
direction or supervision. I further certify that the closed vent system design and capacity
assessment was conducted and this report was prepared pursuant to the requirements of
subpart OOOQa of 40 CFR part 60 Section 60.5411a(d)(1). Based on my professional knowledge
and experience, and inquiry of personnel involved in the assessment, the certification submitted
herein is true, accurate, and complete. 1 am aware that there are penalties for knowingly
submitting false information.

I am a licensed Professional Engineer in the State of North Dakota and meet the requirements of
a Qualified Professional Engineer as defined by subpart OOOOa of 40 CFR part 60 Section
60.5430a.

Signed: W Date: ”/ ?// 13

Printed Name: Kﬁ'LL y 4 A uAR D

North Dakota Professional Engineer License #: PE-2735 g

[ pg.3 - [ Issued for Record — Pyramid § Facilily Rev 0, 11/2/2018 |
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Acronyms

API American Petroleum Institute

BOPD Barrels of oil per day

BPD Barrels per day

BWPD Barrels of water per day

CsO Car Sealed Open

DFA Detonation Flame Arrestor

FGOR Flash Gas Oil Ratio

FGWR Flash Gas Water Ratio

GOR Gas to Oil Ratio

gpm Gallons per minute

HT Heater Treater

MAWP Maximum Allowable Working Pressure
OAL Over All Length

OD Outer Diameter

osig Ounce/ Square Inch (16 osig = 1 psi)

OsI Ounce/ Square Inch

PCV Pressure Control Valve

PPIVF Peak Potential Instantaneous Vapor Flow
PSI Pounds per Square Inch .

SCF Standard Cubic Foot (defined at standard conditions of 14.7 psia and 60°F)
stb Stock Tank Barrel (equivalent to 42 U.S. gallons)
vOC Volatile Organic Compounds

VCS Vapor Collection System

[pa.2 | Issued for Record — Cameron Facillty Rev 0, 2/25/2019 |




Certification

\
I certify that the closed vent system design and capacity assessment was prepared under my
direction or supervision. I further certify that the closed vent system design and capacity
assessment was conducted and this report was prepared pursuant to the requirements of
subpart OOOOQa of 40 CFR part 60 Section 60.5411a(d)(1). Based on my professional knowledge
and experience, and inquiry of personnel involved in the assessment, the certification submitted
herein is true, accurate, and complete. I am aware that there are penalties for knowingly
submitting false information.

I am a licensed Professidnal Engineer in the State of North Dakota and meet the requirements of
a Qualified Professional Engineer as defined by subpart OOOOa of 40 CFR part 60 Section
60.5430a.

Signed: KW | Date: 3) S'/ Al

Printed Name: KELL\/ a A’LM’ED

North Dakota Professional Engineer License #: FE: = AFd 5 3

[pa3 T Issued for Record — Cameran Facility Rev 0, 21252019 |
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Acronyms

API American Petroleum Institute

BOPD Barrels of oil per day

BPD Barrels per day

BWPD Barrels of water per day

CsO Car Sealed Open

DFA Detonation Flame Arrestor

FGOR Flash Gas Oil Ratio

FGWR Flash Gas Water Ratio

GOR Gas to Oil Ratio

gpm Gallons per minute

HT Heater Treater

MAWP Maximum Allowable Working Pressure
OAL Over All Length

oD Outer Diameter

osig Ounce/ Square Inch (16 osig = 1 psi)

OsI Ounce/ Square Inch

PCV Pressure Control Valve

PPIVF Peak Potential Instantaneous Vapor Flow
PSI Pounds per Square Inch

SCF Standard Cubic Foot (defined at standard conditions of 14.7 psia and 60°F)
stb Stock Tank Barrel (equivalent to 42 U.S. gallons)
vVOC Volatile Organic Compounds

VCS Vapor Collection System

[ pa.2 | Issued for Record — Little Bear Facility Rev 0, 12/7/2018 |




Certification

I certify that the closed vent system design and capacity assessment was prepared under my
direction or supervision. I further certify that the closed vent system design and capacity
assessment was conducted and this report was prepared pursuant to the requirements of
subpart OOOOQa of 40 CFR part 60 Section 60.5411a(d)(1). Based on my professional knowledge
and experience, and inquiry of personnel involved in the assessment, the certification submitted
herein is true, accurate, and complete. I am aware that there are penalties for knowingly
submitting false information.

I am a licensed Professional Engineer in the State of North Dakota and meet the requirements of
a Qualified Professional Engineer as defined by subpart OO0OQa of 40 CFR part 60 Section
60.5430a.

Signed: W Date: ,2/’#/’8
Printed Name: tﬂi)’ @ A'U/’r 2D

North Dakota Professional Engineer License #:

PE~-27258

PE-27258

[pg3 [ Issued for Record — Litlle Bear Facility Rev 0, 12/7/2018 |
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Acronyms

API American Petroleum Institute

BOPD Barrels of oil per day

BPD Barrels per day

BWPD Barrels of water per day

CSsO Car Sealed Open

DFA Detonation Flame Arrestor

FGOR Flash Gas Oil Ratio

FGWR Flash Gas Water Ratio

GOR Gas to Oil Ratio

gpm Gallons per minute

HT Heater Treater

MAWP Maximum Allowable Working Pressure
OAL Over All Length

oD Outer Diameter

osig - Ounce/ Square Inch (16 osig = 1 psi)

OsI Ounce/ Square Inch

PCV Pressure Control Valve

PPIVF Peak Potential Instantaneous Vapor Flow
PSI Pounds per Square Inch

SCF Standard Cubic Foot (defined at standard conditions of 14.7 psia and 60°F)
stb Stock Tank Barrel (equivalent to 42 U.S. gallons)
vOC Volatile Organic Compounds

VCSs Vapor Collection System

| pa.2 | Issued for Record — Capitol Facility Rev 0, 4/29/2019 |




Certification

I certify that the closed vent system design and capacity assessment was prepared iinder my
direction or supervision. I further certify that the closed vent system design and capacity
assessment was conducted and this report was prepared pursuant to the requirements of
subpart OOOOa of 40 CFR part 60 Section 60.5411a(d)(1). Based on my professional knowledge
and experience, and inquiry of personnel involved in the assessment, the certification submitted
herein is true, accurate, and complete. I am aware that there are penalties for knowingly
submitting false information.

I am a licensed Professional Engineer in the State of North Dakota and meet the requirements of
a Qualified Professional Engineer as defined by subpart OOOOa of 40 CFR part 60 Section
60.5430a.

Signed: 'f% Date: 5/ / ,/ /9
Printed Name:__ (€Y C AurRD

North Dakota Professional Engineer License #: P E-3d74 58
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Acronyms

API American Petroleum Institute

BOPD Barrels of oil per day

BPD Barrels per day

BWPD Barrels of water per day

CSO Car Sealed Open

DFA Detonation Flame Arrestor

FGOR Flash Gas Oil Ratio

FGWR Flash Gas Water Ratio

GOR Gas to Oil Ratio

gpm Gallons per minute

HT Heater Treater

MAWP Maximum Allowable Working Pressure

OAL Over All Length

oD Outer Diameter

osig Ounce/ Square Inch (16 osig = 1 psi)

OslI Ounce/ Square Inch

PCV Pressure Control Valve

PPIVF Peak Potential Instantaneous Vapor Flow

PSI Pounds per Square Inch

SCF Standard Cubic Foot (defined at standard conditions of 14.7 psia and 60°F)
stb Stock Tank Barrel (equivalent to 42 U.S. gallons)
VOC Volatile Organic Compounds

VCS Vapor Collection System
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Certification

I certify that the closed vent system design and capacity assessment was prepared under my
direction or supervision. I further certify that the closed vent system design and capacity
assessment was conducted and this report was prepared pursuant to the requirements of
subpart OO0OOa of 40 CFR part 60 Section 60.5411a(d)(1). Based on my professional knowledge
and experience, and inquiry of personnel involved in the assessment, the certification submitted
herein is true, accurate, and complete. 1am aware that there are penalties for knowingly
submitting false information.

I am a licensed Professional Engineer in the State of North Dakota and meet the requirements of

a Qualified Professional Engineer as defined by subpart OOOCQa of 40 CFR part 60 Section
60.5430a.

Signed: K M Dates 4/(3. //?
Printed Name: KELL\/ 4 A’LH’IZD

North Dakota Professional Engineer License #: PE - 232 b¢

[pa.3 [ Issued for Record - Bormud Facifly Rev 0, 61212018 |




Bruin E&P

Tank Vapor Collection
System
Design Validation

California Facility

Prepared for:
Bruin E&P Operating, LLC

a2 Prepared by:
@;NGlobal‘”

10901 W. 120t Avenue
Suite 400

Broomfield, CO 80021
9/14/2018

Revision 0



Contents

COREEIES wusuevrnssemonvnsnmevenvoncuonsnssnsissssss asoneesson s sssamensmsssss S g sV v RS RSNSOI S BSOS FS AR ARES 1
Y O OTEIITES s womanasosaissssssasevsssss omssass s s s O AR N BRSNS AR SRSV 2
COFEIFLCAEIOMN 10 5errssunsivesssvo ononsunivinisin s s st o s sesssosmvis s SRR I oSSR oo o s A i i G s 3
5o ele i e T O — 4
1.0  Introduction................. R A S S AR AR S AT A A A 5
2.0 Design Basis anil ASSHPLIONS owemsomonesouwsssmssesmssonmmsaesssssmsssessssposimmmssassess 6

2.1 Site Conditions 6

2.2 Design Input Parameters

2.3 Assumptions

231 Heater Treater Valve Flow Rate Determination.........cuuimmncismones 9
232 Flash Gas Oil Ratio CalCUulationi. smesemassssssmssisessusmsssssmmsssmssssmseississss sy 9
2.3.%  Storage Tank VaPoms ssssssssssss o s s s s sy s o s 9
234 Tank Vapor Collection System Pressure Profile ... 10

24 C(larifications & Exclusions 10
Sl Bl BOd IS ormmminessss o D R S SRR NN E ER P er s 12
3.1 Flash Gas Simulation 12
3.1, Crude O CRATACTETIZAMION . cuvee sy sssmmrmmsmmsas o itnges Fonesssasspis s s i sy sesss sovav s s e sssore 12
3.1.2 Produced Watet CharacteriZa ot s s mimssissn s sy o mm s st sssssmessssisersasass 14

3.2 Potential Peak Instantaneous Vapor Flow rate Determination 15
3.2.1,  WOTKINED LIOSEES it s s s s i s s s g savevs sompsiaarsssovs ssasramisasgavevssssonngemesisoravinarrmosa 15
R ) (11 o T o — 15

3.3 Tank Vapor Collection System Pressure Drop 16
4.0 RESUIES uuuucvcrsrisissisnssisrssssisissssissssssisisnsnssssismsssssssssssssssssssssssssssssssssssssssassessssssssssass 18
50 Quulity Control . mmasmomsnamsmmmessnmmsneasans ' ' .19
60  Techitical Referenees somonmummsoommsssommssmmonsasssssmmssas s oo sy 20

Appendix A -~ Enardo Detonation Flame Arrestor Curve
Appendix B ~ Steffes Flare Data

Appendix C - Crude Oil Liquid Analysis

Appendix D - Heater Treater Gas Analysis

Appendix E - Oil Flash Gas Analysis

Appendix F - HYSYS Simulation for FGOR

Appendix G - API STD 2000 calculations

Appendix H - VCS Capacity Calculations

Appendix I - Sample Calculations

[pa 1 | Issued for Record ~ California Faciliiy Rev 0, 9/14/2018 |




Acronyms

API American Petroleum Institute

BOPD Barrels of oil per day

BPD Barrels per day

BWPD Barrels of water per day

CsO Car Sealed Open

DFA Detonation Flame Arrestor

FGOR Flash Gas Oil Ratio

FGWR Flash Gas Water Ratio

GOR Gas to Oil Ratio

gpm Gallons per minute

HT Heater Treater

MAWP Maximum Allowable Working Pressure
OAL Over All Length

OD Outer Diameter

osig Ounce/ Square Inch (16 osig = 1 psi)

OsI Ounce/ Square Inch

PCV Pressure Control Valve

PPIVF Peak Potential Instantaneous Vapor Flow
PSI Pounds per Square Inch

SCF Standard Cubic Foot (defined at standard conditions of 14.7 psia and 60°F)
stb Stock Tank Barrel (equivalent to 42 U.S. gallons)
vOC Volatile Organic Compounds

VCs Vapor Collection System
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Certification

I certify that the closed vent system design and capacity assessment was prepared under my
direction or supervision. I further certify that the closed vent system design and capacity
assessment was conducted and this report was prepared pursuant to the requirements of
subpart OOOOa of 40 CFR part 60 Section 60.5411a(d)(1). Based on my professional knowledge
and experience, and inquiry of personnel involved in the assessment, the certification submitted
herein is true, accurate, and complete. I am aware that there are penalties for knowingly
submitting false information.

I am a licensed Professional Engineer in the State of North Dakota and meet the requirements of
a Qualified Professional Engineer as defined by subpart OOOOa of 40 CFR part 60 Section
60.5430a.

Signed: W Date: ?/’ 4 /’ g

e

Printed Name: oty ¢ Auar D

North Dakota Professional Engineer License #: P E-272 5—8 _

pa.3 Issued for Record — California Faclity Rev 0, &/14/2018 |
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Acronyms

API American Petroleum Institute .

BOPD Barrels of oil per day

BPD Barrels per day

BWPD Barrels of water per day

CSsO Car Sealed Open

DFA Detonation Flame Arrestor

FGOR Flash Gas Oil Ratio

FGWR Flash Gas Water Ratio

GOR Gas to Oil Ratio

gpm Gallons per minute

HT Heater Treater

MAWP Maximum Allowable Working Pressure
OAL Over All Length

OD Outer Diameter

osig Ounce/ Square Inch (16 osig = 1 psi)

OslI Ounce/ Square Inch

PCV Pressure Control Valve

PPIVF Peak Potential Instantaneous Vapor Flow
PSI Pounds per Square Inch

SCF Standard Cubic Foot (defined at standard conditions of 14.7 psia and 60°F)
stb Stock Tank Barrel (equivalent to 42 U.S. gallons)
vOC Volatile Organic Compounds

VCS Vapor Collection System
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Certification

I certify that the closed vent system design and capacity assessment was prepared under my
direction or supervision. I further certify that the closed vent system design and capacity
assessment was conducted and this report was prepared pursuant to the requirements of
subpart OOOOQa of 40 CFR part 60 Section 60.5411a(d)(1). Based on my professional knowledge
and experience, and inquiry of personnel involved in the assessment, the certification submitted
herein is true, accurate, and complete. I am aware that there are penalties for knowingly
submitting false information.

I am a licensed Professional Engineer in the State of North Dakota and meet the requirements of
a Qualified Professional Engineer as defined by subpart OOOOa of 40 CFR part 60 Section
60.5430a.

Signed: W Date: /O/lb / ‘8

Printed Name: /< ewy c A’M (e

PE-27a58

North Dakota Professional Engineer License #:

[pa.3 Issued for Record — Lincoln Facility Rev 0, 101152018 |
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Acronyms

API American Petroleum Institute

BOPD Barrels of oil per day

BPD Barrels per day

BWPD Barrels of water per day

CsO Car Sealed Open

DFA Detonation Flame Arrestor

FGOR Flash Gas Oil Ratio

FGWR Flash Gas Water Ratio

GOR Gas to Oil Ratio

gpm Gallons per minute

HT Heater Treater

MAWP Maximum Allowable Working Pressure
OAL Over All Length

OD Outer Diameter

osig Ounce/ Square Inch (16 osig = 1 psi)

OsI Ounce/ Square Inch

PCV Pressure Control Valve

PPIVF Peak Potential Instantaneous Vapor Flow
PSI Pounds per Square Inch

SCF Standard Cubic Foot (defined at standard conditions of 14.7 psia and 60°F)
stb Stock Tank Barrel (equivalent to 42 U.S. gallons)
vOoC Volatile Organic Compounds

vGs Vapor Collection System
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Certification

I certify that the closed vent system design and capacity assessment was prepared under my
direction or supervision. I further certify that the closed vent system design and capacity
assessment was conducted and this report was prepared pursuant to the requirements of
subpart OOOOa of 40 CFR part 60 Section 60.5411a(d)(1). Based on my professional knowledge
and experience, and inquiry of personnel involved in the assessment, the certification submitted
herein is true, accurate, and complete. I am aware that there are penalties for knowingly
submitting false information.

I am a licensed Professional Engineer in the State of North Dakota and meet the requirements of
a Qualified Professional Engineer as defined by subpart OOOOa of 40 CFR part 60 Section
60.5430a.

Signed: W Date: 7/ ‘/ 18
Printed Name: KEU—Y C AM*ZD

North Dakota Professional Engineer License #:

PE - Q7258

K I tssued for Record ~ EXingwood Facility Rev 0, 9/6/2018
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Acronyms

API
BOPD
BPD
BWPD
CsO
DFA
FGOR
FGWR
GOR
gpm
HI
MAWP
OAL
OD
osig
OSI
PCV
PPIVF
PSI
SCF
stb
vOC
VCS

American Petroleum Institute
Barrels of oil per day

Barrels per day

Barrels of water per day

Car Sealed Open

Detonation Flame Arrestor

Flash Gas Oil Ratio

Flash Gas Water Ratio

Gas to Oil Ratio

Gallons per minute

Heater Treater

Maximum Allowable Working Pressure
Over All Length

Outer Diameter

Ounce/ Square Inch (16 osig = 1 psi)
Ounce/ Square Inch

Pressure Control Valve

Peak Potential Instantaneous Vapor Flow

Pounds per Square Inch

Standard Cubic Foot (defined at standard conditions of 14.7 psia and 60°F)
Stock Tank Barrel (equivalent to 42 U.S. gallons)

Volatile Organic Compounds
Vapor Collection System

[ps.2
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Certification

I certify that the closed vent system design and capacity assessment was prepared under my
direction or supervision. I further certify that the closed vent system design and capacity
assessment was conducted and this report was prepared pursuant to the requirements of
subpart OOOOa of 40 CFR part 60 Section 60.5411a(d)(1). Based on my professional knowledge
and experience, and inquiry of personnel involved in the assessment, the certification submitted
herein is true, accurate, and complete. I am aware that there are penalties for knowingly
submitting false information.

I am a licensed Professional Engineer in the State of North Dakota and meet the requirements of
a Qualified Professional Engineer as defined by subpart OOOQa of 40 CFR part 60 Section
60.5430a.

Signed: ____ W - Date: 2{2"//?

Printed Name: K ewyY £ Auwsed

North Dakota Professional Engineer License #: P E - 3‘?2 5 3

[(po3 Re-1ssued for Record — Berg Trust Federal Faciity Rev 1, 272012019 |




Executive Summary

Bruin E&P Operating, LLC (Bruin) contracted ENGlobal in December of 2018 to perform a
design review and evaluation of vapor collection systems at specific Bruin oil and natural gas
facilities in North Dakota. ENGlobal assessed the capacity of the vapor collection system
required to route all vapors from the storage tanks to the control device while maintaining tank
pressures within acceptable operating limits.

This report summarizes the evaluation of Bruin’s Berg Trust Federal facility in McKenzie
County, North Dakota. The Berg Trust Federal facility produces crude oil and natural gas from
the Williston Basin in North Dakota. The vapor collection system at the site is designed to
ensure preferential flow to the onsite flares, and limits the pressure in any tank head space
below 14 osig during normal operations.

ENGlIobal concludes that the vapor collection system layout and specifications at the Berg Trust
Federal facility site will limit the pressure in the storage tank head space below 14 osig. The
vapor collection system has a rating of 939 MSCFD at 14 osig pressure in the storage tank head
space. The maximum oil and produced water production rates associated with this rating are
2,250 BOPD for the LL well, 9,000 BOPD for the common wells and 11,250 BWPD. In conclusion,
the vapor collection system design has the capacity to maintain the desired storage tank head
space pressure. At Bruins’ discretion maximum production volumes may be adjusted as long as
pressures are verified to stay below 14 osig.

| pa.4 | Re-Issued for Record — Berg Trust Federal Facility Rev 1, 2/20/2019 |
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Acronyms

API American Petroleum Institute

BOPD Barrels of oil per day

BPD Barrels per day

BWPD Barrels of water per day

CSsO Car Sealed Open

DFA Detonation Flame Arrestor

FGOR Flash Gas Oil Ratio

FGWR Flash Gas Water Ratio

GOR Gas to Oil Ratio

gpm Gallons per minute

HT Heater Treater

MAWP Maximum Allowable Working Pressure
OAL Over All Length

OD Outer Diameter

osig Ounce/ Square Inch (16 osig = 1 psi)

O8I Ounce/ Square Inch

PCV Pressure Control Valve

PPIVF Peak Potential Instantaneous Vapor Flow
PSI Pounds per Square Inch

SCF Standard Cubic Foot (defined at standard conditions of 14.7 psia and 60°F)
stb Stock Tank Barrel (equivalent to 42 U.S. gallons)
VOC Volatile Organic Compounds

VCS Vapor Collection System
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Certification

[ certify that the closed vent system design and capacity assessment was prepared under my
direction or supervision. I further certify that the closed vent system design and capacity
assessment was conducted and this report was prepared pursuant to the requirements of
subpart OO0Qa of 40 CFR part 60 Section 60.5411a(d)(1). Based on my professional knowledge
and experience, and inquiry of personnel involved in the assessment, the certification submitted
herein is true, accurate, and complete. I am aware that there are penalties for knowingly
submitting false information.

I am a licensed Professional Engineer in the State of North Dakota and meet the requirements of

a Qualified Professional Engineer as defined by subpart OOOOa of 40 CFR part 60 Section
60.5430a.

Signed: W Date: /@ A é /’ ¥

Printed Name: }l/ ey £ /4’LM‘{Z.£}

North Dakota Professional Engineer License #: PE- 27358
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Executive Summary

Bruin E&P Operating, LLC (Bruin) contracted ENGlobal in May of 2018 to perform a design
review and evaluation of vapor collection systems at specific Bruin oil and natural gas facilities
in North Dakota. ENGlobal assessed the capacity of the vapor collection system required to
route all vapors from the storage tanks to the control device while maintaining tank pressures
within acceptable operating limits.

This report summarizes the evaluation of Bruin’s Windom facility in Dunn County, North
Dakota. The Windom facility produces crude oil and natural gas from the Williston Basin in
North Dakota. The vapor collection system at the site is designed to ensure preferential flow to
the onsite flares, and limits the pressure in any tank head space below 14 osig during normal
operations.

ENGlIobal concludes that the vapor collection system layout and specifications at the Windom
facility site will limit the pressure in the storage tank head space below 14 osig. The vapor
collection system has a rating of 882 MSCFD at 14 osig pressure in the storage tank head space.
The maximum oil production rates associated with this rating are 1,271 BOPD for the C Wells
and 7,817BOPD for the B Wells. The maximum produced water production rates associated
with this rating is 9,018 BWPD. In conclusion, the vapor collection system design has the
capacity to maintain the desired storage tank head space pressure. At Bruins’ discretion
maximum production volumes may be adjusted as long as pressures are verified to stay below
14 osig.
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Attachment 3. Tank Potential to Emit (PTE) Calculations



Bruin E&P Operating, LLC

CO2 Emission Factorl 120000 1b/1,000,000 scf I

o wFracton|_Z25%]

[ Windom Pad ]
| Tanks |
0il Production| 3913 BOPD | HAPS:
Benzene wi Fraction 0.0626%
Flare Gas Volume| 39,993 scf/day | Toluene wt Fraction| 0.1184%
E-Benzene wt Fraction 0.0047%
Lower Heating Value[  2129.34 Biu/scf | Xylene wt Fraction|  0.0247%
n-Hexane wt Frac‘lionI 0.8398% ‘
Molecular Weight| 40.65 Ib/ib-mole | 2,2,4-Trimethylpentane
w Fracton|_G0000% ]
VOC wt Fraclion
HAP Emission Factor| 0.000 tpy/bopd
VOC Emission Factor| 0.141 ipy/bopd |
CO2wt Fraction| _ 0.29% |

CRITERIA POLLUTANT EMISSIONS:

VOCs (Allowable):
DRE
0.141 TPY VOC/BOPD x [ 3913 BOPD ] x [3% ] = 561 TPY
VOCs (Actual):
DRE
[ o1a1 ___Tpyvocmorp] x [ 3912 eoPD ] x [9% ] = 551 TP

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS 0000a due to the construction of the Windom Pad
after September 18, 2015.

10/22/20i9



Bruin E&P Operating, LLC

Pyramid Pad

Tanks

Oil Productionf 2412 BOPD |
Flare Gas Volume| 24,491 schiday |
Lower Heating Value] 212270 Btwscr |
Molecular Weight] _ 40.53 TbAib-mole |
VOC wt Fraction|___71.20% ]
VOC Emission Factor| 0.139 thy/bopd |
CO2 Emission Factor| 120000

1b/1,000,000 scf |

HAPs:
Benzene wt Fraction
Toluene wt Fraction|
E-Benzene wt Fraction|

2,2,4-Trimethylpentane

wt Fractio 0.0000%

HAP Emission Factor|

CO2 wt Fractio
CH wFrcton|—T56K ]

CRITERIA POLLUTANT EMISSIONS-

VOCs (Allowable):
DRE
[ 1,020 scimr ] x [1/379sciib-mole | x  [40.53088 ibib-mol |  x X

Using a weighted average from Bakken and Three Forks ProMax Simulations:

0.7770 Ib/hr =

TPY

e

VOCs (Actual):

I 1,020 scflhl'l

Using a weighted average from Bakken and Three Forks ProMax Simulations:

x |113795cfllb-mole | X |40.53088 Ibllb-moll

I 0.7770 Ib/hr | =

TPY

— -

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS 0000a due to the construction of the Pyramid Pad
after September 18, 2015.

10(22/2019



Bruin E&P Opellating! LLC

| Cameron Pad
Tanks
Qil Productionl 1961 BOPD I HAPs.
Benzene wt Fraction 0.0728%
Flare Gas Volumel 20,781 scffday I Taluene wt Fraction 0.1028%
E-Benzene wt Fraction 0.0181%
Lower Heating Valuel 2142.92 Btu/scf | Xylene wt Fraction 0.0328%
n-Hexane wit Fraction) 0.8060%
Molecular Weight] 40.95 JbAib-mole | 2,2,4-Trimethylpentane
i Fracton| G032 ]
00 wi Fracton| 7267 _]
HAP Emission Factor| 0.000 ipy/oopd
VOC Emission Factor] 0.149 tpy/bopd |
CO2wtFraction|___0.60% |
CO2 Emission Factor{ 120000 1b/1,000,000 scf |
CH4 wt Fraction|___4.68% ]

CRITERIA POLLUTANT EMISSIONS:

VOCs (Allowable):

DRE
0.149 TPY VOC/BOPD x [ 1961 BOFD ] x [9% ] = 293 1P
VOCs (Actual):
DRE
[ oias  7Tpvvocisopb] x [ 1861 BOFD ] x [99% ] = 2.93 T

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS 0OO0Oa due to the construction of the Cameron Pad
after September 18, 2015.




Bruin E&P Operating, LLC

| Missouri Pad |
[ Tanks |
Oil Production] 2911 BOFD | HAPS.
Benzene wt Fraction) 0.0728%
Flare Gas Volume| 31,082 scifday | Toluene wt Fraction 0.1028%
E-Benzene wt Fraction| 0.0161%
Lower Heating Value| 2147.61 Bulscf | Xylene wt Fraction 0.0328%
n-Hexane wt Fraction| 0.8060%
Molecular Weight{ 41.04 bAb-mole | 2,2 4-Trimethylpentane
i Fracton|——e1052% ]
VOC wt Fraction|__72.96% |
HAP Emission Factor| 0.000 Ipy/bopd)
VOC Emission Factor] 0.162 tpy/bopd |
CO2wt Fraction|____0.62% ]
CO2 Emission Factor] 120000 1b/1,000,000 scf |
CH4 wt Fraction

CRITERIA POLLUTANT EMISSIONS-

VOCs (Allowable):
DRE
[ o2 Tpyvoceorb] x| eeiieord 1 x [ e% | = 431__1p
VOCs (Actual):
o DRE
1 0.162 TPY VOCIBOPD | X I 2911 BOPD ] x I 99% l = 4.41 TP

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS O000a due to the construction of the Missouri Pad
after September 18, 2015.




Bruin E&P Operating, LLC

| ] Little Bear Pad
Tanks
0il Production| 738 BOPD | HAPs:
= Benzene wt Fraction
Flare Gas Volume| 7,414 scfiday | Toluene wt Fraction
E-Benzene wt Fraction
Lower Heating Value] 2111.81 ___ Bu/sel | Xylene wt Fraction
n-Hexane wt Fraction
Molecular Weight{ 40.33 Io/lb-mole | 2,2,4-Trimsthylpentane
wFrction —00000% ]
VOC wt Fraction| _83.63% |
L HAP Emission Factor| 0.000 ___ ipy/bopd

VOC Emission Factor| 0.136 tpy/bopd |

CO2 wt Fraction
CHa wt Fracton T4t

CO2 Emission Factor| 318469 171,000,000 scf |

CRITERIA POLLUTANT EMISSIONS-

VOCs (PTE):
DRE
[ o138 TPYVOC/BOPD| x [ 738 BOPD ] x [9%% ] = 200 1P
VOCs (Allowable):
DRE
[ o438 TPY VOC/BOPD x [_73880PD ] «x 98% = 200 TPY|

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS O000a due to the construction of the Little Bear Pad
after September 18, 2015.




Bruin Eand POperating, LLC
| Berg Trust Fed 26A |

Tanks

Flare Gas Volume| 19,734 scfiday |

Lower Heating Value] 2118  Btu/scf |

Molecular Weight| 41.105  Ib/Ib-mole |

VOC wt Fraction| 70.15%
HAP wt Fraction| 0.52%
Controlled emissions are calculated based on a destruction efficiency of the VOC gas.
voc:| 822  scf/hr| x |1/379 scf/lb-mole| x | 41.105 Ib/lb-mole | x [70.15%] x 98% = 1.25  Ib/hr
| 1.25 Ib/hr |x | 8760hr/yr | x [1ton/20001b] x = 548 TPV

OC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS O0O00a due to the
construction of the Berg Trust Fed 26A Pad after September 18, 2015.

[f2{/2010



Bruip CandP Opemting, 1LC

Capitol Pad

Tanks

Flare Gas Volume| 324,164 scf-/day |

Lower Heating Value] 2000  Btu/scf |

Molecular Weight] 45.19 _ Ib/ib-mole |

VOC wt Fraction| 79.80%
HAP wt Fraction] 2.26%

Controlled emissions are calculated based on a destruction efficiency of the VOC gas.

voc:[ 13,507 sciinr | x [17379 sciib-mole | x [ 45.19 bib-mole | x [79.80%] x [ 99% | = [ 1285 iomr |
[1285 Tomr |x [ 8760nmyr | x [fton2000b] x [ 99% | = [ 66.29 7TPY |

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS O0OOa due to the
construction of the Capitol Pad after September 18, 2015.

T18+anks precent= 3.1LTpY.
S



Bruin Eand @ QP@]M

I Borrud 1B Pad |

Tanks

Flare Gas Volume| 40,704 scfiday |

Lower Heating Value| 2035.133 Btu/scf |

Molecular Weight| 39.44333 1b/ib-mole |

VOC wt Fraction| 68.69%
HAP wt Fraction| 0.60%

Controlled emissions are calculated based on a destruction efficiency of the VOC gas.

voc:| 1,696 scf/hr | x [1/379 scf/lb-mole | x | 39.4433 Ib/lb-mole | x [68.69%] x [ 99% |

n

| 121 Ib/hr

| 531 'TPY‘|

| 121 Ib/br |x | 8760hrfyr | x [tton/20001b] x| 99% |

11

OC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS O000Oa due to the
construction of the Borrud 1B Pad after September 18, 2015.




Bruin E&P Operating, LLC

it wFractonZ20%_]

| - Wilson Pad |
Tanks
Qil Production| 535 BOPD | HAPs:
Benzene wt Fraction
Flare Gas Volume| 5,542 scf/iday | Toluene wt Fraction
E-Benzene wt Fraction
Lower Heating Value|  2141.99  Biuwscf | Xylene wt Fraction X
B il n-Hexane wt Fraction 0.8398%
Molecular Weight| 40.88 1b/lb-mole | 2,2,4-Trimethylpentane
VOC wt Fraction
= HAP Emission Factor| 0.000 tpy/bopd
VOC Emission Factor| 0.145 py/bopd |
CO2 wt Fraclion
€02 Emission Factor| 323074 10/1,000,000 scf | -

CRITERIA POLLUTANT EMISSIONS:

VOCs (PTE):
DRE
[ oaas tpyvocmBoPD] x [ 535 BOPD ] x [98% | = 155 TPY
VOCs (Allowable):
DRE
[ 0445 TPYVOC/BOPD] x [ 535 BOPD ] x [ 8% ] = 155  TPY

September 18, 2015.

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS OO0Oa due to the construction of the Wilson Pad after

|0/22/209



Bruin E&P Operating, LLC

| Califomia Pad
[ Tanks
Oil Production] 861 BOPD | HAPs.
= Benzene wt Fractiors
Flare Gas Volume{ 6,619 sciiday | Toluene wt Fraction
E-Benzene wt Fraction
Lower Heating Valued_ 2123.32 Btu/scet | Xylene wt Fraction ;
n-Hexane wt Fraction 0.8398%
Molecular Weight{ 40.54 Ib/ib-mole | 2,2,4-Trimethylpentane B
w Fracton| 000007 ]
VOC wi Fraction[__83.82% |
HAP Emission Fac’(otl 0.000 tpylbopa
VOC Emission Factor| 0.139 toy/bopd |
CO2 wt Fraction] ___0.31% |
CO2 Emission Factor] 120000 16/1,000,000 scf ]

i wt Fracton]——Z55% ]

CRITERIA POLLUTANT EMISSIONS:

VOCs (Allowable):
DRE
[ “od3s TPY VOC/BOPD | x [__851B0FD ] x [99% ] = 0.91  TPY]
VOCs (Actual):
DRE
| 0.139 TPY VOG/BOPD | x | 651 BOFD - ] x 5% | = 091 TP

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS 0000a due to the construction of the California Pad
after September 18, 2015.




Bruin E&P Operating, LLC

| Lincoln Pad |
L Tanks
Oil Produdiori 493 BOPD | HAPs:
Benzene wt Fractior}
Flare Gas Volume{ 5,102 scfiday | Toluene wi Fraction
_ _ E-Benzene wt Fractior
Lower Heating Value{ 2141.99 Btu/scf | Xylene wt Fraction
n-Hexane wt Fractior
Molecular Weight] 40.88 Ib/lb-mole | 2,2,4-Trimethylpentane
W Fracton00065% ]
VOC wt Fraction] __84.20% |
HAP Emission Factor] 0.000 tpy/bopd
VOC Emission Factor| 0.145 1py/bopd |
o2 wt Fracton —078% ]
CO2 Emission Factor] 120000 16/1,000,000 scf |

ot i Fracsor] L]

CRITERIA POLLUTANT EMISSIONS:

VOCs (Allowable):
DRE
[ o4ss TPYVOC/BOPD] x  [__483 BOPD ] x [99% ] = 0.71___TPY|
VOCs (Actual):
DRE
0.145 TPY VOC/BOP x [ _4s3BoOFD ] x [99% ] = 0.71___TPY]

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS OOQQa due to the construction of the Lincoln Pad after
September 18, 2015.




Bruin E&P Operating, LLC

[ Ellingwood Pad ]
Tanks
Oif Production] 510 BOPD | HAPs:
Benzene wt Fraction
Flare Gas Volume| 5,625 scfiday | Toluene wt Fraction
E-Benzene wt Fraction
Lower Heating Valuel 2156.51 Btu/scf | Xylsne wt Fraction
n-Hexane wt Fraction

Molecular Weight] 41.21 Ib/ib-mole | 2,2,4-Trimethylpentane
wt Fracton] —GAT57% ]
VOC wi Fraction|___78.62% ]
o HAP Emission Factor| 0.000 tpy/bopdl
VOC Emission Factor| 0.156 tpy/bopd |
CO2wt Fraction
CO2 Emission Factor] 120000 16/1,000,000 scf_| -
CH4wtFraction]___ 4.36% |

CRITERIA POLLUTANT EMISSIONS-

VOCs (Allowable): Using a weighted average from Bakken and Three Forks ProMax Simulations:
DRE TPY
| 230  scfir | X |11379 scf/lb-mole I x |41 20521 !b/io-mol | 73.62% x | 99% | = | 0.1843 Ibfr | = | 0.81

VOCs (Actual): Using a weighted average from Bakken and Three Forks ProMax Simulations:
DRE TPY
I 230  scf/hr | x |11379 scf/lb-mole | X t41 20521 Ibb-mol | X x [99% ] = 0.1843 Ib/r = ] 0.81

after September 18, 2015.

VOC PTE per tank Is less than 6 tpy; however the tanks are affected sources under NSPS 0000a due to the construction of the Ellingwood Pad




Bruin E&P Operating, LLC

i ; Anderson Pad

Tanks

—

T 7
Flare Gas Voune| 54,870 sciiday |
V00 st Fracter 7T —]

VOC Emission Factor] 0.158 ybopd |

CO2 Emission F: /1,000,000 scf

CRITERIA POLLUTANT EMISSIONS:

WOC& (PTE for all tanks):
- DRE 7
[0 ievvocmorp] x  [_soeoBorD_ ] «x == -
VOCs (PTE per tank):
16.621 for 8 1anks it | 8 Tanks — ] =

VOC PTE per tank Is less than 6 tpy; however the tanks are affected sources under NSPS OO0Oa due to the construction of the Anderson Pad
after September 18, 2015.




Bruin E&P Operating, LLC

[ Blerstadt Pad_ |
| Tanks |
Oil Production] 1832 BOPD | HAPs:
Benzene wt Fracti
Fiare Gas Volume] 197,640 sciiday | Toluene wt Fracti 0.1
E-Benzene wt Fraction 0.0161%
Lower Heating Valus[__ 273014 Btwedl ] Xylene wt Fracti 0.0
mmmrmfﬂ 0.8060%
Molecuiar Weight] 46.33 ibAb-moie | 2,2,4-Trimethylpentane
o wFracion SASEE ]
VO Fracion|—E580% ]
HAP Emission Faclorl 0.002 Ex_lb_oﬂ'

VOC Emission Factor] ~ 1.887 _tpy/bopd |
co2 w Fracton_638%_] OHa wt Fraction] 2454
€O2 Emission Factor] 381938 171,000,000 SCi}

CRITERIA POLLUTANT EMISSIONS:

\VOCs (PTE for all tanks):

DRE
[Teer_____ipvvoomorD] x  [_isszBOPD 1] x Fo9%% 1 = [ 7616 _TP7l
'OCs (PTE per tank):
[ 76778 ipviorsienks] + [ @ Tanks 1 = 9.60 TPY per Tank

VOC PTE per tank Is more than 6 tpy; therefore the tanks are affected sources under NSPS 0000a due to the the tanks emitting more than 6 tpy
and construction/modification of the Blerstadt Pad after September 18, 2015.

(0/212019
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| Bruin E&P Operating, LLC

I —— Bross Pad___ 1
| Tanks |
[vocs (PTE):
i : = e - DRE
VOCs (Allowable):
O
TPY

x x x x = %
x x x x =
x x x x =
x x x x = 1554 |
x x x x = [ GoWE |
x x x x = 00000 |

= [Es
x X x x = 211
x X x x = 0085 |
x % x x = .
] x x % 3 i
x x x x - 00445 |
x x x x = — 0.0000 |

a I 1.8950

VOC PTE per tank is 149.42/12 tanks= 12.45 TPY per tank. The tanks are an affected
source under NSPS O000a due to contruction/modification of the Bross pad after
September 18, 2015.



_Bruin E&P Operating, LLC

I = Hmﬁas Pad i - - ) | |
Tanks
Ot Prndu:ﬁml ﬁ‘ WD | Adjusted Ol Pmducﬁonl B14 BOPD |
Flare Gas Volumel 88,113 scfl_da | Adjusted Flare Gas Volume| 55: 113 gcf/day |

Lower Heating Value|  2707.700252 _ Btwscr | CO2 Emission Factor] 378274 “1b/1,000,000 sci|
Molecular Weight{— 47.8721739___ibAb-mole ]
VOC wt Fraction|  83.12% |
VOC Emission Factor] 1955 pybopd |

HAP Emission Factor| 0.002 tpyfbopd |

co2wtFraction] __ 0.21% |

it Facson| T2
| ~ CRITERIA POLLUTANT EMISSIONS® -
'VOCs (PTE):

DRE
~1.953 TPY VOC/BOPD] x | 873.703 BOPD ] x %% ] - 3942 TP
VOCs (PTE per tank):
[ a2z TPYfor8Tanks]| /| | 8 Tanks . | =

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS 0000a due to the construction/modification of the
Handies Pad after September 18, 2015.




| Bruin E&P Operating, LLC i

[ T3 Plats Pad_ ]
| Tanks |

Oil [ 7388 BOPD |  Adjusted Ofi Production] 1308 BOPD |

N il Y —

Fiars s Volume__TSSATE_Sciiay] Adusied e Gis Vone[__TS8A7T_scdim ]
Lower Hesting Vet __TTETAT i | GoaEmssion Faco___ 30181 BA0800032]
ocur wegn[ 38 ibioe]
Voo wtFcteo I ]
voc Facto| __ 4.078 __ipyioopd |
HAPS:
Benzene wt Fraction|
Toluene wi Fraction|
E-Benzene wi Fraction 0.0181
Xylene wt Fi 328%
. n-Hexane wi Fi
2.2,4-Trimethylpentane
wtFracton]__SA083% ]
L e —
o2 Fracton| 83K ]
oréwt Frachon|__Z45% ]

CRITERIA POLLUTANT EMISSIONS"

DRE
[Cemeieors ] x [m%] = [ ST
[eagesor0 ] «x = [Py
™Y
x x = = 0.
X x = L 0.0100
x x = = 0.
x X = =
X x = -
x x = : - 0.6841
Unconlrolled TOTAL HAPS (TFPY) = 038
X x = =
x x = -
x x = -
x x = -
x x = -
x x = -

Controlled TOTAL HAPS (TPY) -

VOC PTE per tank is 51.76/10 tanks=5.18 TPY per tank. The tanks are an affected
source under NSPS O000a due to construction/modification of the LaPlata pad
after September 18, 2015



Bruin E&P Operating, LLC

| , Longs Pad -
Tanks |
Oil Production]| 2828 BOFD | HAPs: »
Benzene wt Fraciion) X
Flare GasVolame| 30,706 sci/day | Tokwene wt Fraction X
R E-Befzene wt Fri L0161
Lower Heating Value[ 216742 Btwsct ] Xylene wt Fraction] 0.
4 - 4 n-Hexane wi Fraction| - .
‘Molecuar Weight  43.22 ____ IbAb-moie] 2,2:4-Trimethyipeniane
wctin] 0105 ]
Voo wtFcien]__ 7585 ]
. HAP Emission Factor] 0,000 tpyibopd
VOC Emission Factor] 0.166 tpy/bopd |
o Faston %]
CO2 EmissionFactor] 322788 1b/1,000,000 5, ‘
cHt e Foctoo L8]
CRITERIA POLLUTANT EMISSIONS:
OCs (PTE for all tanks):
1o DRE
[ois____ipvvocmopb] x [_mmeoedo 1 x [#%] -
VOCs (PTE per tank):
[_e83 TPYforTenks] /| S Tanks ] =

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS O000a due to the cbnsimcﬁon of the Longs Pad
after September 18, 2016.




Bruin E&P Operating, LLC

| - Oklahoma Pad |

Tanks

Ot Producton| 1869 BOPD |  Adusted Of Production| 1588 BOPD]
Flare Gas Volume] 168,646 sciday ] Adjusted Flare Gas Volume| 168,646 sciiday]
mmvm cozmmrmf_m
mmwm

V0 wt Frachon] B398
VOC Emission Factor]  1.947 - tpyibopd |

HAPs:
Benzane wt 0.
Toluene w Fi . 1184
E-Benzene wt Fracti ).0047%
Xylene wt " 0.0247%
n-Hexane wt Fi ,8396%
2.2 4 Trimethylpentene 7

wFrcton|—G0000% ]

HAP Emission Factor] 0.002 tpyfopd |
CozwFracsn|—TITX ]
Chaw Fractin__220% ]

CRITERIA POLLUTANT EMISSIONS®

VOCs (PTE for all tanks): =
[7e&r _ TpvvocmoPD] x  [dseasr BOPD ] x %] -
VOCs (PTE per tank):
61.080 TPY for 12 Tanks 1 [ 12 Tanks 1 B

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS 0000a due to the construction/modification of the
Oklahoma Pad after September 18, 2015.




“Bruin E&P Operating, LLC

o m
Far G Voo 27— T ]
Mol oo T 7]
Voo wFrcter| ST
Co2wFracor|_— a2 ]
002 Erieson Facio__SETE Bt

CRITERIA POLLUTANT EMISSIONS:
VOCs (PTE for all tanks): ;
SO (2] [

L—-—'-__
OCs (PTE per tank):
e o] « [inw ] -

[VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS 0000a dus to the construction of the Phoenix Pad after
September 18, 2015. ) ,




I | Bruin E&P Operating, LLC |
C Pikes Ouray Pad__ ]
| Tanks |

HAP Emission Facto
CO2wt Fraction]__834% ]
CHa wt Fraction]_2A% ]

CRITERIA POLLUTANT EMISSIONS®

VOCs (PTE):

DRE ;

VOCs (Aliowable):

—
HAPs (PTE):
E&P Tanks Run: - . Y
. Benzene] 18,743 & x /378 ecl/ib-mole x 833775 Bib-mol]  x 573 % %8 =
E-Benzeng X x 5 X x =
X x x x -
n-Hexane| x x x x =
Xyleng| 18 x x x x =
2,2.4-Trimethyipentane] 18, 742 X X X X .
= [
[HAPs (Allowable):
Berizens) X x x x =
E-Benzene] x x x X =
Tolusng) x x X X -
n-Hexane x x X x ,
Xyleng) x x X X =
2.2,4-Trimethyip % x x x x =
= | 25008

VOC PTE per tank is 184.21/12 tanks= 15.35 TPY per tank. The tanks are an
affected source under NSPS O000a due to construction/modification of the Pikes/
Ouray pad after September 18, 2015.



| Bruin E&P Operating, LLC ]
[ San L Alamosio Pad |
| Tanks |

voC Emission Factor T8 TpyiEopd |

HAPs:
Benzene wt Fraction] —_GR620%
Tolusne wt Fraction A
E-Bonzene wt Fraction] G047
Xylene wt Fractiond —— GI3A7
n-Hexane wt Fraction BISE%
22 4-Trimethyipentane T,
wi Fraction]  G00RFC ]
AP oo s, 88—
CozwFractin] __0F% ]
Cra wtFracson__ TR ]
CRITERIA POLLUTANT EMISSIONS?
VOCs (PTE): e
VOCs (Allowable):
; - [z T
[RAPs (PTE):
Using E&P Tanks Run: Y
Benzenef x x = [ 09413 |
E-Benzene) X X = 00106
’ x x = [ vwz |
H &
: g xa;:r: 5 H ¥ Tln,
22,4 Trimethylpentane) x x - 00000 |
= -
{HAPs (Aliowable):
Banzene] 20 x X x X = = 01413
E-Benzeng x x x x = = 0006 |
Toluene x x & BE-mol]|  x x - = —oBr
n-Hexane x x (4784682 Bib-moTl  x x » = 15068 |
Yylene) x |47 54682 Domol | : - .
224 7 x [TEEmEEnd] « * T e

Controlled TOTAL HAPS (TPY) a | 23ms

VOC PTE per tank is 187.32/14 tanks = 13.38 TPY per tank. The tanks are an affected source
under NSPS O000a due to construction/modification of the SanLuis/Alamosito pad after
September 18, 2015.



Bruin E&P Operating, LLC

Snefiels Pad

Lot

Tanks

Oil Pmductlonl 2749 BOPD |

Flare Gas Volume 28,018 scffda
Lower Heating Value| 2126.37 Busscr |

Molecular Weight] 40,60 TbAb-moie |

V06 weFracton| 55805

HAP Emission Facto]___0.000___ ymopd
VOC Emission Factor 0140 Toyibopd |
, oz Facior 0305
€02 Emission Factor]_120000 671,000,000 st
CHewt Froctor| 237
CRITERIA POLLUTANT EMISSIONS:
VOCs (Allowable):
*__DRE
[ oam _ 7Tpvvocmopp] x [_zrassorD ' ] x =
VOCs (Actual): )
DRE
[ TPYvoc/BOPD] x  [_ziaeeoPD ] «x = 7.70__1P

VOC PTE per tank Is less than 6 tpy; however the tanks are affected sources under NSPS 0000a due to the construction of the Snefiels Pad

after September 18, 2015.

inlat1ha




ll Bruin E&P Operating, LLC |
L SEERVaTH P .
| Tanks ‘ |

ol [ G8s  BOPD |  Adjusted Of Production| 8888 BOPD |
Plre Ges Vohmel  SBRIIE—scliey ] Adusiod Far Ges Voume{ Wiy
Lower Hesing Vauo_BWESES BUG]  Co2Emisshon Factu STt B 0000005c]
Moloouar Weigh [ TTAREGET 6]

Vot Facion_EET ]

Vo Emsion Facr 38— yopd |

- HAPs:
Benzene wt Fraction]
Toluens wt Fraction}
E-Benzene wt Fraction|
Xylene wt Fraction|
n-Hexane wt Fraction|

conw Frectin[_THE ]
it Facton] 80

CRITERIA POLLUTANT EMISSIONS"®

'OCs (PTE):
DRE
VOCs (Allowable):
| 1320  TPYVOC/BOPD| 2 |§u@m Se—r . @
HAPs (PTE):
sing E&P Tanks Run:
Benzene 14,009 _scimr ] x x x
E-Benzene] 1 sciir x x x
Toluenel x x i !
n-Hexane| 5! x x  [47.45854 ToAb-mof | x
Xytenef 1 r X x [A7.48854 ToAb-mol | x
224-T y 14,609 sconr H x  [47.46854 foib-mol | x
HAPs
Benzenef x x  [47.4€854 bidb-mol | x x =
E-Be x x x x =
" Toluene| x x  [ATA8854 oo-moi |  x x -
n-Hexang x x [47.46854 Bo-mol] x i Z
Xylene) x  |[1B79sciib-mole | x [47.48654 B/b-mol| x x "
24 . x x [474685% biB-mol] x x g
Controllad TOTAL HAPS (TPY) =

VYOC PTE per tank is 134.27/27 tanks = 4.973 TPY per tank. The tanks are an affected
source under NSPS O000a due to construction/modification of the Stewart and
Vermejo pads after September 15, 2015.



R TR

Bruin E&ngerating, LLC

[ : Wetlerhom Pad_ ]
Tanks
(o)} Pmdmﬁgnl 1414 BOPD | HAPs:
d =14 Benzene wt Fraction
Flare Gas Volume] 14,360 sctday | Toluene wt Fraction
) . E-Benzene wt Fraction|
Lower Heating Valuel 2123.05 Busct | . Xylene wt Fraction|
i n-Hexane wt Fraction
Molecular Weight[  40.64 _ Ib/ib-moie | 2,2 4-Trimethylipentane
" wFracton| 00000 ]
VOC wt Fractio il
HAP Emission Factor} 0.002 " toy/bopd]
VOGC Emission Faclorl 0.139 W | i ; 3
CO2 wt Fractio CHawtFraction]  239% |

CO2 Emission Factor] 320183 T0/1,000,000 sci]

CRITERIA POLLUTANT EMISSIONS-

VOCs (PTE for all tanks):
DRE
0.139 TPY PO x [ 1413 BOPD ] x (%% ] = [ 385 19v]
VOCs (PTE per tank):
[ 380 Pvior8Ttanks] / [ 13 Tanks ] -

VOC PTE per tank is less than 6 tpy; however the tanks are affected sources under NSPS 0000a due to construction/modification of the
Wgttgrhorn Ead after September 18, 2015.




Bruin E£P Orerating, LLC

[ 7 Sadowsky 14-11-2H | |
| - Tanks ' |
Flata.Gas Volur;i 13,009 scliday
Lower Heating Velue| "2000 Bl/sct__|
Molecular Weightl 45.19 brib-mole I

VOC wt Fraction__7080% ]
HAP wiFractin _—_226% ]

Controlled emissions are calculsted based on a destruction efficiency of the VOC gas.

VOCs (PTE for all tanks)

voo:[ 6z scmr | x [(BiSscibmoe | x [C_a519 bibmole Jlasax 7o60%] x [ % ] = 103 b
[Cos_mmr I« I 6760 hriyr ] x [en@oe0 ] = 6% = 452 TPY
'WE per tan!_() ;
voC: asz_tev | ] 4 Tanks : ] = [C_3337eYpertank ]

VOC PTE per tank is less than 6 tpy, however the tanks are affected sources under NSPS 0OOOa due to the construction/modification of the Sadowsky Pad after September
18, 2015.
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Bruin E&P Operating, LLC Flare Inspection Summaries_10/30/2019

60.5417(h){1)(H)
60.5417(h)(1){1)

=
o | & 3
il o o
> o =3
HE: 5
i g [ < o
@ - Y S
Q 2 l a §
| E|<]| B |2
H] € |2 € B
Pad Name Month Date Inspector S S | = & = Commets/Corrective Actions Corrective Actions Completion Date
Aug-18 8/22/2018 Julia Traster No Initial inspection
Anderson Dec-18 12/31/2018 |  Bailey Ketelsen NO Verified no opacity.
Jan-19 1/25/2019 Bailey Ketelsen No Verified no opacity.
Jun-19 6/25/2019 Bailey Ketelsen No Verified no opacity.
Dec-19 12/31/2018| Bailey Ketelsen No Verified no opacity.
Jun-19 6/27/2019| Bailey Ketelsen No Verified no opacity.
Berg Trust Federal 26A
Aug-17 | 8/22/2017 |  Julia Traster NO Verified no opacity
Jan-18 1/18/2018 Julia Traster NO Verified no opacity
Bross Jun-18 6/8/2018 Julia Traster NO Verified no opacity New Steffes flare installed 7/31/18
Jan-19 1/22/201% Bailey Ketelsen No Verified no opacity
Jun-19 6/18/2019 Bailey Ketelsen No Verified no opacity
Mar-19 3/19/2019 Bailey Ketelsen NO Verified no opacity. Initial inspection.
Jun-19 6/27/2019 Bailey Ketelsen No Verfied no opacity.
Cameron
Jan-19 1/31/2019 Bailey Ketelsen NO Verified no opacity. Initial inspection.
Jun-19 6/25/2019 Bailey Ketelsen No Verified no opacity.
California

Attachment 5




Bruin E&P Operating, LLC Flare Inspection Summaries 10/30/2019
S s
= z
5 5
b &
2 2
=
5 | B 2
3 g -
E | £ :
18|l B |
s 1213 8|S
3 E1El 3 |
a T3] o 3
] E | & B £
2|l € |e| £ |5
Pad Name Month Date Inspector 8 S |2 9 = Commets/Corrective Actions Corrective Actions Completion Date
Aug-17 8/23/2017 Julia Traster YES | YES NO
Jan-18 1/25/2018 Julia Traster NO Verified no opacity
Handies Jun-18 6/13/2018 Julia Traster YES | YES NO Steffes flare maintenance done 8/28/2018
Jan-19 1/22/2019 Bailey 1 No Verified no opacity
Jun-19 6/18/2019 Bailey Ketelsen No Verified no opacity
Aug-17 8/28/2017 Julia Traster NO Verified no opacity
LaPlata Jan-18 1/19/2017 Julia Traster NO Verified no opacity
Jun-18 6/14/2018 Julia Traster NO Verified no opacity Steffes flare mail e done 7/31/2018
Jan-19 1/29/2019 Bailey Ketelsen N/A Pad shut in for Frac protect
Jun-19 6/22/2019 Bailey Ketelsen No Verified no opacity
Jan-19 1/30/2019 Bailey Ketelsen No Verified no opacity. Initial inspection
Jun-19 6/18/2019 Bailey Ketelsen NO Verified no opacity
Little Bear
Jun-19 6/25/2019 Bailey Ketelsen NO Verified no opacity. Initial inspection
Lincoln

Attachment 5



Bruin E&P Operating, LLC Flare Inspection Summaries 10/30/2019

i S
= =
8 g
~ | 8 =
2|3 %
[=3 £ §
a|l &1l B,
AEEHB AL
T |d|l o s
sl E2 B |2
g5 |e| £ |3 e
Pad Name Month Date Inspector I S | = 8 = Commets/Corrective Actions Corrective Actions Completion Date
May-18 N/A N/A First oil May 2018
Jul-18 7/30/2018 Julia Traster NO Verified no opacity
Longs Nov-19 11/19/2018 | Bailey Ketelsen NO Verified no opacity
Jan-19 1/25/2019 Bailey Ketelsen NO Verified no opacity
Jun-19 6/25/2019 | Bailey Ketelsen No Verified no opacity
Aug-17 8/28/2017 Julia Traster YES | YES NO
Pikes/Ouray Jan-18 1/19/2018 Julia Traster NO Verfied no opacity
Jun-18 6/18/2018 Julia Traster YES | YES NO New Steffes flares installed 7/6/2018
Jan-19 | 1/29/2019 | Bailey Ketel No Verified no opacity
Jun-19 6/26/2019 Bailey Ketelsen No Flame arrestor cleaned out
Aug-17 N/A N/A Well still drilling or on flowback
Made adjustments on the Steffes blower. Cleaned
Phoenix Jan-18 1/23/2018 Julia Traster NO Verified no opacity DFA.
Jun-18 6/21/2018 Julia Traster NO Verified no opacity ) New Steffes flares installed 5/3/2018
Jan-19 1/15/2019 Bailey Ketelsen No Verified no opacity
Jun-19 6/24/2019 Bailey Ketelsen No Verified no opacity

Attachment 5




Bruin E&P Operating, LLC Flare Inspection Summaries 10/30/2019

i Ei
= =
S 5
b 3
8 2
N g
(3 k-] (s}
E3 o £
=] = o
| £
~
81 S|E| & |%
@ b ] ] -
[=] @ a o a
s|E|2 5|8
€ €| & € k] ; ji i
Pad Name Month Date Inspector S S |2 S = Commets/Corrective Actions Corrective Actions Completion Date
Aug-17 8/23/2017 Julia Traster YES | YES NO North Tank Battery (NTB) flare only
Jan-18 1/18/2018 Julia Traster YES | YES NO NTB flare only Cleaned DFA's.
Pyramid Jun-18 6/13/2018 Julia Traster YES| NO Verified no opacity New Steffes flares installed 6/7/2018
Jan-19 1/30/2019 Bailey Ketelsen No Verified no opacity
Jun-19 6/25/2019 Bailey Ketelsen YES | Yes [Low pressure flare relit by lease operator
Sadowsky 14 Jun-18 6/:}2/2018 Mfchelle Decker NO Verfﬂed no opac!ty
Oct-19 10/18/2018 | Michelle Decker No Verified no opacity
Jan-19 1/31/2019 Michelle Decker No Verified no opacity
Jun-19 6/21/2019 | Michelle Decker No Verified no opacity
Aug-17 8/22/2017 Julia Traster NO Verified no opacity
Jan-18 1/18/2018 Julia Traster NO Verified no opacity
San Luis/Alamosito Jun-18 6/8/2018 Julia Traster YES | YES NO New Steffes flares installed 7/13/2018
Jan-19 1/16/2019 Bailey Ketelsen No Verified no opacity
Jun-19 6/19/2019 Bailey Ketelsen No Verified no opacity
Aug-17 8/22/2017 Julia Traster NO Verified no opacity Steffes blower under construction
Jan-18 1/18/2018 Julia Traster YES | YES NO Removed and cl d DFA's.
Sneffels Jun-18 6/13/2018 Julia Traster YES| NO Verified no opacity Zeeco flare replaced with Steffes flares 6/18/18
Jan-19 1/30/2019 Bailey Ketelsen No Verified no opacity
Jun-19 6/24/2019 | Bailey Ketelsen No Verified no opacity
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Bruin E&P Operating, LLC Flare Inspection Summaries 10/30/2019

= £
5 B
b A
8 3
~
& N ]
2|3 o
© 2 B
sl &8|.]| B
o
b= © 1
@ o S
3| E|2| B |&
€ € |2 € 8
Pad Name Month Date Inspector 3 S | = 3 = Commets/Corrective Actions Corrective Actions Completion Date
Aug-17 8/28/2017 Julia Traster NO Verified no opacity
Replaced flame arrestor element, Steffes flare missing
Jan-18 1/19/2018 Julia Traster NO Verified no opacity part of the ball.
Stewart Jun-18 6/18/2018 Julia Traster NO Verified no opacity Steffes flare repairs made 7/25/18
Jan-19 1/24/2019 Bailey Ketelsen No Verified no opacity drained pilot line, cleaned y-strainer, cleaned orifice
Jun-19 6/26/2019 Bailey Ketelsen No Verified no opacity
Aug-17 NO Well still drilling or on flowback
Separators started, blower added, changed out all
Sunlight Jan-18 1/19/2018 Julia Traster YES | YES NO Verified no opacity thief hatches.
Jun-18 6/14/2018 Julia Traster YES | YES NO Opacity on high capacity flare only, none on air assist flare Checked blower
Jan-19 1/29/2019 Bailey Ketelsen No Verified no opacity
Jun-19 6/26/2019 Bailey Keteisen No Verified no opacity
Aug-17 8/28/2017 Julia Traster NO Verified no opacity Petroptics repaired #2091
Jan-18 1/19/2018 Julia Traster NO Verified no opacity
Vermejo Jun-18 6/18/2018 Julia Traster YES | YES NO New Steffes flare installed 8/2/2018
lan-19 1/29/2019 Bailey Ketel Yes | Yes|Flare not lit, low pilot temp. Pilot line blown out, pilot lit 2/3/19
Jun-19 6/26/2019 | Bailey Ketelsen No Verified no opacity
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Bruin E&P Operating, LLC Flare Inspection Summaries 10/30/2019

S S
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Pad Name Month Date Inspector 8 S |2 S = Commets/Corrective Actions Corrective Actions Completion Date
Aug-17 8/28/2017 Julia Traster N/A Wells down for frac
Jan-18 1/25/2018 Julia Traster YES | YES NO
Wetterhorn Jun-18 6/13/2018 Julia Traster YES | YES NO
Jan-19 1/25/2019 Bailey Ketelsen NO Verified no opacity
Jun-19 6/24/2019 Bailey Ketelsen NO Verified no opacity
Aug-17 8/22/2017 Julia Traster NO Verified no opacity
Jan-18 1/18/2018 Julia Traster YES | YES DFA cleaned out in the spring
Wilson Jun-18 6/11/2018 Julia Traster NO Verified no opacity Wells down for frac protect/flowback - July 2018
Jan-19 1/22/2019 Bailey Ketelsen No Verified no opacity
Jun-19 6/24/2019 | Bailey Ketelsen NO Verified no opacity
Aug-17 8/23/2017 Julia Traster NO Verified no opacity
Windom Jan-18 1/18/2018 Julia Traster YES | YES NO Verified no opacity DFA must be plugged or some other obstruction in line
Jun-18 6/13/2018 Julia Traster YES | YES NO Verified no opacity New Steffes flare installed 7/20/18
Jan-19 1/15/2019 Bailey Ketelsen NO Verified no opacity
Jun-19 6/25/2019 Bailey Ketelsen NO Verified no opacity

Attachment 5
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lel

0 JLC - U 0/30
LOCATION Low Press CVi High Pressure / SCHP High Capacity / SCHC Pilot / SPL Large Air Assist / SCAA-4 | Small Air Assist / SCAA-2
Anderson Pad 698, 696, 694, 635 200025, 200026 0086
Bierstadt Pad 00592R 0526 101270
Blanca Pad 01231R 0388R unknown
Bross Pad 01250R, 01251R 0389R, 0382R 100752, 100119
Evans Pad 0390R 100581 100744
Handies Pad 01364R 0860 100506
Longs Pad 1079, 1076, 1087, 1054 | 200385, 200383 0052
Oklahoma Pad 105148, 105141 0398R, 0403R 200555, 200544
Phoenix Pad 0199 unknown 0048
Pikes-Ouray Pad 01205R 0371R 100492
Princeton Pad 01211R 0396R 100485
Pyramid Pad 1290, 1291, 1294, 1295 | 200577, 200576 0204
. SanLuis-Alamosito Pad 104738,101953 | 0391R, 0394R, 0392R 101096, 10010
Sherman Pad 01194R 00372R unknown
Sneffels Pad 1138 200460 0168
Snowmass Pad 01193R 0377R unknown
Sunlight Pad 1062 00316 0155
Sunshine Pad 01266R, 01260R 0378R, 0390R 10010, 101096
Tabegauche Pad 01219R 0373R 10103
Vermejo Pad 105161 0407R, 0393R 105646
Wetterhorn Pad 0828R 0819, 0516 100497
Windom Pad 1237, 1236, 1234, 1238 | 200537, 200538 0186
Yale Pad 01191R 0386R unknown
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Document # 1202000
ECO# 153359 REV# 6

& SreFFES

CORPORATION

Engineered Flare
Installation, Operation
and Maintenance Manual

INCLUDES MODELS: SHC-6, SHP-6, SVG-3, SPC-1

Steffes Corporation | 3050 Hwy 22 N | Dickinson, ND 58601 | 701-483-5400 | www.steffes.com




WARRANTY POLICY
ENGINEERED FLARE

Steffes Corporation (“Steffes”) warrants its oil field products are free from defects in
materials and workmanship under normal use and service. Steffes’ obligation under
this Warranty is limited to the replacement of part(s) which prove to be defective un-
der normal use within 1 year of the date of installation, and which Steffes’ examina-
tion of the returned part(s) shall verify to Steffes’ satisfaction that it is defective.

Steffes shall in no event have obligations or liabilities to customer or any other
person for loss of profits, loss of use or incidental, special or consequential
damages, whether based on contract, tort (including negligence), strict liabil-
ity, or any other theory or form of action, arising out of the sale and use of its
oil field products. Without limiting the generality of the preceding sentence,
Steffes shall not be liable for personal injury or property damage. In no event
shall the liability of Steffes exceed the actual amount paid by customer for the
oil field product.

This Warranty is void if the oil field product is moved from the premises in which it
was originally installed. This Warranty shall not apply to the oil field product which
has been altered in any respect, or improperly installed, serviced or used, or has
been subject to accident, negligence, abuse or misuse. This warranty does not cover
corrosion of the oil field product.

THE ABOVE WARRANTY BY STEFFES IS EXCLUSIVE AND IN
LIEU OF ALL OTHER WARRANTIES, WHETHER WRITTEN OR
ORAL, EXPRESSED OR IMPLIED, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR A
PARTICULAR PURPOSE.




These installation instructions are only to be used as a guideline. It is the purchaser’'s/
installer’s responsibility to assess the suitability of this product for their specific installation.

The installation instructions may change without notice. Please contact the factory to make
sure you have the most up-to-date installation instructions.

To insure proper installation and operation of this product, completely read all instructions prior

to attempting to assemble, install, operate, maintain or repair this product. Upon unpacking of
the system, inspect all parts for damage prior to installation and start up. Improper installation
can result in injury and void warranty.

The equipment described herein is intended for installation by qualified personnel in accor-
dance with applicable local, state, and federal laws and requirements.

Disclaimer: In compiling this manual, Steffes Corporation has used its best judgment based

upon information available, but disclaims any responsibility or liability for any errors or miscal-
culations contained herein, or any revisions hereof, or which result, in whole or in part, from the
use of this manual or any revisions hereof.




DANGER

FLAMMABLE GAS PRESENT: Risk of Explosion.
Installation and/or servicing of equipment restricted to au-
thorized personnel only.

HAZARDOUS VOLTAGE: Risk of electric shock. Can
cause injury or death. Disconnect all remote electrical
power supplies, turn off switch, and remove fuses before
servicing and be aware of sparking ignition system.

Follow all safety requirements of the work site including
any and all personal protective equipment (PPE) require-
ments.

Read and understand manual before installing and/or ser-
vicing equipment.

Page | 4
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DESCRIPTION

The Steffes Engineered Flare is intended for burning high pressure and/or low pressure waste gas
on production oil sites. It was designed to help operators meet the requirements set forth in EPA 40
CFR 60.18.

It is the responsibility of the operator to properly plumb the engineered flare on site. Following are
some items that need to be considered in the plumbing:

1. Pressure rating of the pipe to the flare needs to be at least as high as the pressure setting of
the safety relief on the system. On a typical system, this would be the rating of the thief
hatches and the safety relief on the treater.

2. Properly sized detonation arrestors need to be in the pipes leading to the flare.

3. Properly sized liquid knockouts need to be included in system to prevent freeze-up and to pre-
vent excessive fluid from being sent to the flare.

4. Heat radiation of flare will be dependent on many factors such as flow rate, gas composition,
wind, etc. and must be considered when positioning flare relative to equipment and personnel
onsite.

START-UP

Read all manuals prior to start-up.

2. Verify no gas is present at the flare.

3. Verify flare tip(s) are free to move. On the smaller flare, lift the ball approximately 1/16” and
verify it goes down freely. If you lift higher than 1/16”, you may need to spin the ball to get it
to seat properly. Because of the weight of the large tip, verify the tip is free to move by rotat-
ing it by hand, side to side.

4. Verify that pilot gas supply line has been purged, and pilot orifice is not plugged.
5. Verify good spark quality at pilot igniter.

6. Turn on gas to pilot and confirm good quality flame at pilot

SPECIFICATIONS

High Pressure I Low Pressure

Standard Capacity | High Capacity flare Tip Model: SPL-1
Flare Tip Flare Tip Gas Flow Rate:

Model: SHP-6 Model: SHC6 |Model: SVG-3 e T e
Max Flow Rate:  [Max Flow Rate: |Max Flow Rate: ropane & 1 11 Lu FLAAL
1.1 MMSCFD* 3.0 MMSCED* 106 MSCED* Propane at 10 PSl is 13 Cu. Ft./Hr.
Weight: 200 Ibs Weight: 230bs  [Weight: 70 Ibs QGG 15bs
Multiply flow by 1.6 for natural gas

*Date is for reference only. Call factory for more specifics
Page | 1



SITE PREPARTION

The high pressure flare and low pressure flare risers need to be 9” apart center to center. Steffes
provides a template upon request. Location of pilot line is not critical, providing it is located no fur-
ther than 18" from either riser centerline (applies only if not using a flare base).

The pilot supply line from the treater should be 1” pipe or larger, and include the following compo-
nents; gas scrubber, ball valve, pressure regulator and pressure gauge (all supplied by customer).

Riser flange faces
determined by final
flare height

Pilot line
above grﬁ

Low pressure 3"
150 Ibs flange

High pressure 4”
150 Ibs flange

Pilot 1" schedule
40 threaded

*Prior to installation of flare, check that all gas
lines are clean and free of liquids or debris.

DANGER

FLAMMABLE GAS PRESENT: Risk of Explosion.

Installation and/or servicing of equipment restricted to
authorized personnel only.
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When using a flare base, there is no need for a template. Place the base on flat, level, stable
ground in desired location. The base elevates the center of the high pressure flange to 60” and the
center of the low pressure flange to 61” from the ground. It is best practice to have the 1” pilot line
as close to the flare as possible, commonly run alongside or between the supply lines.

Orient open flanges in
the direction of the

incoming supply pipes
g d Combo Flare Base

*Prior to installation of flare, check that all gas
lines are clean and free of liquids or debris.

A DANGER

FLAMMABLE GAS PRESENT: Risk of Explosion.
Installation and/or servicing of equipment restricted to au-
thorized personnel only.

HAZARDOUS VOLTAGE: Risk of electric shock. Can
cause injury or death. Disconnect all remote electrical
power supplies, turn off switch, and remove fuses before
servicing and be aware of sparking ignition system.
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HIGH PRESSURE INSTALL

*Numbers indicate recommended
assembly order.

Orient flare so the pressure gauge port points in
the direction of the incoming pipes.

@ Install the high pressure main barrel
—torque bolts to 90 ft-lbs

d\ Gasket 4” spiral wound graphite with steel outer ring

Studs (8) 5/8™-11x4” B7 with nuts

Combo flare base assembly
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LOW PRESSURE AND PILOT INSTALL

@ Install top bracket between
4” and 3” barrels*

@Hang pilot on

top bracket

Orient pressure gauge
port in the same direction
as the port on the high
pressure barrel

Pilot Brackets
Position U-bolt of top

bracket above the weld

Install bottom bracket by
sliding it up into posi-
tion until it fully engages
bottom pilot bracket

6 )Install 3/8” OD x .035 wall
stainless steel tubing; use
45 degree bends so water
can drain. (customer field
fabricated)

LR
- o Install low pressure barrel

[ | - DO NOT TIGHTEN BOLTS.

Compression Fitting 3/8” "I"a:(:. off :Iectr::al: tape
OD tube to 1/4” NPT Male olding down ball.
Stainless Steel N

Gasket 3" graphite spiral
wound with steel rein-
forced outer ring

Studs (4) 5/8” - 11x4”

1” NPT x 1/4” NPT hex B7 with nuts

reducer bushing carbon steel

1” 3000 lbs full coupler *Brackets are universal and can be used as left or right

carbon steel
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PILOT INSTALL (cont.)

Ensure that pilot wind guard is be-
low the top of the high pressure or
low pressure barrel approximately

Pilot wind Guard ——

@Tighten U-bolts on—
top and bottom

brackets

1 to 1-1/2 inches

A s
_\|—‘
own

il

_!_‘-i_

High Pressure 6” pipe

Torque 3” flange bolts
to 90 ft-lbs

Connect 1” pilot line adjacent to
incoming pipe lines to full coupler
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INSTALLING STANDS AND LINES

for supporting thermocouple

fittings to connect

Thermocouple
tube bracket*

*Brackets can be installed as left or right hand
and on either high or low pressure flare

Install 3/8” stainless steel tube

line. Use provided compression

f_@ Install insulated 3/8”

stainless steel igniter line.
Use provided compression
fittings to connect

No greater than
8ft center to center

Place first stand assembly
within 6ft of flare

Place remaining stand

assemblies
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Connect ground using
Kanthal wire only due to
the high heat in flare pit

Detail 1: Connection of Pilot to ignition line

Install insulator bracket and heat shield
assembly between the thermocouple
bracket and the bottom pilot bracket
(heat shield should be on top)

Route the thermocouple
probe through the brackets
(no sharp bends, do not cut)

Connect kanthal wire to
ignition line (cannot touch
other metal surfaces)

3/8” stainless steel —
tubing to support the

i 9 thermocouple line

Hammer 3/8” stainless
steel tube flat and drill
3/16” hole; connect to
kanthal

Detail 2: Connection of
Kanthal wire to ignition line

*Brackets can be installed as left or rigﬁt hand -
and on either high or low pressure flare
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FLARE CONTROLLER INSTALL

’— Use ignition line with flare controller
or field fabricated; bend to fit. Use
extra insulation provided.

Coupler is typically covered with
black electrical tape (provided) to
seal the insulation

Insulation over positive
connection tube 3/8”
OD stainless steel

3/8” stainless
steel to support
thermocouple

Thermocouple*

Kanthal wire, minimum #6 copper wire
or 3/8” stainless steel line; connected

to black terminal on the controller Hammer 3/8” stainless steel
tube flat and drill 3/16” hole

and connect to the red termi-

8 ft ground rod with clamp
nal at the controller

* The probe end is a closed tube, 50 feet long (if the closed tube gets cut, bent sharply or broke, it
will need to be replaced). The probe is connected to a lead, which is 50 feet long and covered
with braided stainless steel sheathing.

Careful when uncoiling the thermocouple—especially the stainless steel braided end, as it can easily
become tangled.
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FENCER INSTALL

(OPTIONAL)

Fencer charger

Customer field fabricated: bend to fit: (customer supplied)

use extra insulation provided

Install five washers
at each terminal -
needed for 3/8”
tubing option

= Stand assembly with
fencer mounting plate
and fasteners

FLAMMABLE GAS PRESENT: Risk of Explosion.
Installation and/or servicing of equipment restricted to au-
thorized personnel only.

HAZARDOUS VOLTAGE: Risk of electric shock. Can
cause injury or death. Disconnect all remote electrical
‘ power supplies, turn off switch, and remove fuses before

servicing and be aware of sparking ignition system.
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ELECTRICAL ENCLOSURE

Igniter line with insulation

3/8” OD stainless steel
tubing for supporting
the thermocouple lead

Use zip tie provided to
secure the excess
thermocouple to the stand

Thermocouple lead

Temperature
Transmitter

Data logger

“K Typell
thermocouple end

Green light blinks every
10 seconds. Call factory
if it doesn’t blink green.

Strain relief comes on the
thermocouple lead
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PILOT SPARK GAP AND THERMOCOUPLE

Kanthal post to adjust spark gap

Ground connection

Loosen nut on clamp strip and
move Kanthal post to adjust spark
gap between 1/16” and 1/8”

Thermo well

Thermocouple probe is inserted
in the thermo well until it stops

Stainless steel hose clamp to

hold thermocouple probe in place | — /
%

s
[—

.

¥
L

N
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Wind guard

Thermo well

Thermocouple probe
inserted in thermo well
until it stops

1/16" - 1/8"

Igniter rod

Thermocouple

!;\\\\ ===

NN
IS

Spark gap

adjustment

Kanthal post

Ground lug
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CLEANING THE ORIFICE

Thermocouple probe

Compression fitting

Threaded kanthal spark adjuster
with locking nut

Once orifice is removed,
use welding tip cleaner
to clean

DANGER

FLAMMABLE GAS PRESENT: Risk of Explosion.

Can cause injury or death. Installation and/or ser- = >
vicing of equipment restricted to authorized person- Shut off sparker to pilot :

nel only. and shut all gas off before
working on pilot. Remove
orifice from bottom of pilot.

Shut off all gas prior to working on flare.
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SYMPTOM

TROUBLESHOOTING

POTENTIAL SITUATIONS

RECOMMENDED ACTION

Pilot will not spark

Fencer/Controller not turned on or
bad connection

Turn fencer/controlier on, should
hear a snap. Make sure to hear
clicking internally. Check for bad
connections. Make sure all connec-
tions are tight and free of corrosion.

Improper spark gap

Adjust gap. Check spark on ground
post.

Have spark, not lighting

Orifice plugged

Clean with tip cleaner.

No gas at pilot

Check all appropriate valves and
regulators to ensure they are open
and set to correct pressure to send
gas to pilot. Check for air or liquid
in the line. If so, purge line with gas

Improper gas pressure

Set pilot line pressure to 6-10 psi
(Natural gas)

Poor flame quality

Flare tip is not seated properly or
can’t move freely

Shut well in and move tip. Clean
out debris. May use steel wire
brush to clean off flare tip and ball.
If tip is still stuck, call factory.

Liquid in line

Drain and clean lines

Springs are not operating properly
or there is contamination in the gas

Call factory or replace
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RECOMMENDED INSPECTIONS

Installation | Monthly |Annua|ly Initial/Date

Purge pilot supply line with 3/8” pilot line not
connected

Check flare tips for debris, damage, misalighment or
sticking open

Lift ball up 1/8” should drop freely
Ball and flare tip should seat with no gap
High pressure flare tip should rotate freely

Check pilot for spark and/or listen for an audible
“Snap”

Check thermocouple line is properly secured with
hose clamps to the 3/8” stainless tube; no plastic
zZip ties used except at control box

Check that data logger, if used, is connected and
running properly (Green light blinks every ten sec-
onds)

Check ignition line from fencer to connection on pi-
lot. All connections must be tight. Cannot touch any
metal surfaces.

b

Thermocouple probe is inserted completely into the
thermo well

Top of pilot is 1 to 1.5 inches below the top of the
high pressure or low pressure barrel

No copper wire or plastic in the flare pit (except for
ground rod)

First stand max of 6’ from the flare

Max distance between stands is 8’ and stands are in
a straight line

All connections are tight: flange bolts, compression
fittings, pipe connections

X | X [ X X | X | X

Check ground line from pilot tip to ground rod and
from fencer to ground rod. All connections must be
tight.

b

No cracked insulators on igniter wire

Thermocouple reading properly—look at thermo-
works file and/or plug thermocouple into reader
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b &= STEFFES russounon

Specifications
CUSTOMER FOCUSED. SOLUTION DRIVEN. FIELD PROVEN.

Steffes is committed to working with our customers to provide the simplest, most efficient, and
most reliable solutions for flaring requirements. Our flares are designed to help operators meet
the EPA 40 CFR 860.18 requirements, including our patent pending variable orifice design.

Data is for reference only. Call Steffes Technical support for more specific information.

e 5 SHP-6 5.5-10PSI 1.1 MMSCFD | 2.2 MMSCFD*? No 4" X
o
= 0
= c{-’ SHC-6 4-6PS! 3.0 MMSCFD | 6.0 MMSCFD** No 4" X
SVG-3B4 Vg:f?tc’ée 3-50sI 106 MSCFD 750 MSCFD*® No 3 X
ifi = —
g SVG-3D4 4-6 0S| 106 MSCFD 750 MSCFD*® No 3" X
[72]
E.’ SVG-3D8 7-100SI 120 MSCFD 750 MSCFD* No 3" X
2
= SAA-2 0-30sl 200 MSCFD See chart4 120 v 3 X
Air Assist |
SAA-4 0-10sI 600 MSCFD See chart 5 480V 3 Phase 4" X
% ) Spark System 38" Xor
§ SPE-l Pilat & RSl 264:5CFD NeA Required Compression Propane

“Measured at fiare tip. *' “Rated Flow” is the flow rate used by independent third
that do not exceed these values can be assumed to comply with all rele la erformance requirements. **“Max Flow Capacity” is the highest flow rate allowed by Steffes for use

in each specified flare. Flow rates above the "Max Flow Rate” may voi 2 All low pressure flares can meet requirements of 40 CFR 60.18 if smokeless operation is confirmed by
i y, and radiation. * Pilot can run at & - 10 PSl, Flow Rate will vary by pressure and gas compaosition.

VARIABLE ORIFICE FLARES

The Steffes Variable Orifice Flares give optimum system
performance over a wide range of gas flows for both high
pressure and low pressure gases. Configure your flare system

with singular or multiple flare tips to

- maximize performance. Models SHP
-6,SHC-6,SVG - 3B4, SVG-3D4, and
SVG - 3D8.

SHP-6 SHC-6 SVG-3B4 SVG-3D4 SVG-3D8

AIR ASSIST FLARES Model 4
SAA-4

The Steffes Air Assist Flares burn low pressure
gas over awide range of flow rates. Low pressure
gas is mixed with air from a variable speed fan
to provide a clean burn. Model 2 (SAA - 2) and
Model 4 (SAA - 4).

Model 2
SAA-2




VARIABLE ORIFICE FLARES

Modular Design: Three (3) Pieces can be used
together or separately

Low Pressure
Flare Tip

Standard/
High
Pressure
Flare Tip

Enlarged View High Type 310
Pressure Flare Tip  stainiess Casting

\

Variable
Annular
Orifice

Gas Flow

Enlarged View Low
Pressure Flare Tip

Type 316
Stainless

/Vanable
. Annular
Orifice

TR
Insulated

Conductor

Stainless Steel
Line to Support
Thermocouple

i’

&= STEFFES

CUSTOMER FOCUSED. SOLUTION DRIVEN. FIELD PROVEN.

14

AIR ASSIST FLARES

Model 4 Air Assist
(SAA-4)

~m Pilot

Model 2 Air Assist

Steffes Flare
Controller

llI

Stands for Igniter Line and
Thermocouple

Phone: 888.783.3337
www.steffes.com
oilandgas@steffes.com
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CHART 1

High Pressure Flares: Pressure vs. Flow Rate

Curves developed using air

Individual results may vary depending on composition of gas =
= Customer is responsible for performing Method 22 to comply to 40CFR60.18
1, = — - /’7"‘
18 ——— — —
12 e o

N /
10

Pressure {psi)
~
|
|
|

/ e SHP-6
" ] — )

=@—SHP-6 RATING
e SHC-6
=#=5HC-6 RATING

i} — — ——Poly. (SHP-6} |
! Poly. {(SHC-6)
° [s] o 500,000 1,000,000 1,500,000 2,000,0;0 2,500,000 3,000,000 3,500,000 4,000,000
Flow (SCFD)
SHP-6 -
Maximum Rate Tested by 3™ Party 1.1 MMSCFD
Minimum Rate Tested 0.05 MMSCFD
SHC-6
Maximum Rate Tested by 3™ Party 3.0 MMSCFD
Minimum Rate Tested 0.05 MMSCFD

GAS CHARACTERISTICS (SEPARATOR GAS) DURING 3RD PARTY TESTING

Specific (gravit; at 40 psig and 100F 0.89"
Gross Heating Value 1550" BTU/SCF
*Pressure was measured at the test port on tip during third party testing.

*Data is from third party test report. Flare is designed to operate with 1100 to 2500 BTU/SCF gas.
Performance can be affected by specific gas composition.

*Flares are able to handle more flow than the current ratings allow, however “Max Flow Capacity” is the
highest flow rate allowed by Steffes for use in each specified flare. Flow rates above the “Max Flow Rate”
may void warranties.

*Data is for reference only.

*Smokeless operation is achieved by building pressure in the flare, and the Minimum Rate is defined
as t}épical flow required to begin building pressure in flare barrel. Minimum Rate can be affected by
conditions restricting the proper seating of the translating tip and the barrel resulting in lower operating
pressures. Flares operating at pressures less than those shown on chart can still meet the requirements
of 40 CFR 60.18 if verification of smokeless operation is confirmed by Method 22.
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CHART 2

10

Low Pressure Flares: Pressure vs.

Curves developed using air

SAA-2 fan at full speed

Individual results may vary depending on composition of gas

Customer is responsible for performing Method 22 to comply to 40CFR60.18

Flow Rate

9 — — p— e
8 f — S
7 = — —— -
6 —
z
- —
g
£ /
4 = =
A
3 ',:5}44
=
—_
—
2 — — ——SVG-3B4 =@ SVG-3B4 RATING
e SVG-3D4 egle==SVG-3D4 RATING
e SVG-3D8 «=f==SVG-3D8 RATING
1 e — —| = SAA-2 «@=SAA-2 RATING
—— Poly. (SVG-3B4) Poly. (SVG-3D4)
Poly. (SVG-3D8) —— Poly. (SAA-2)
0
0 25,000 50,000 75,000 100,000 125,000 150,000 175,000 200,000 225,000 250,000
Flow (SCFD)
(1] (L .
SAA-4 "Model 4" Air Assist (5960158) Pressure vs. Flow Rate
(Flare Only)
01 - — —
Curves developed using air -
0.09 Individual results may vary depending on composition of gas — =
Customer is responsible for performing Method 22 to comply to 40CFR60.18
0.08 Assumptions:
‘ Flare Only. Pressure drop of flare base not included.
Fan at full speed
0.07 + Pressure data measured was actually a slight vacuum that decreases with
| | increasing flow
0.06 — — B B
8
o
£ 005 —
a
y
a
0.04 — —
0.03 ‘1 — — —
\
0.02 - —
| == SAA-4 Rating
\ 001
| e SAAL
0 | - 4
0 0.1 0.2 0.3 0.4 0.5 06 0.7 0.8 0.9
Flow Rate (MMSCFD)
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CHART 4

SAA-2 "Model 2" Air Assist Allowable Flow Rate to Meet EPA
40CFR60.18 Exit Velocity Requirements
700,000 —_
| Allowable flow rates to meet calculated exit velocity requirements in
40CFR60.18 are below line. Flow rates higher than Steffes rating point need to
| be evaluated for flame stability, re-light capability, radiation and smokeless
600,000 || gperation per Method 22.
|
|
500,000 | —
-
| —
H.F"”"_’r
e
5 400000 | —
& —
N T
: i
T 300,000 | i
! & —— Steffes rating point based on third
[~ party testing meeting 40CFR60.18
200,000 | (. {200mscfd @ 2479 BTU) _\) e
100,000 —
[
[
0
1100 1300 1500 1700 1900 2100 2300 2500
BTU Content of Gas {BTU/SCF)
CHARTS
SAA-4 "Model 4" Air Assist Allowable Flow Rate to Meet EPA
40CFR60.18 Exit Velocity Requirements
2,000,000 -
Allowable flow rates to meet calculated exit velocity requirements in
40CFR60.18 are below line. Flow rates higher than Steffes rating point need to
1,800,000 || be evaluated for flame stability, re-light capability, radiation and smokeless
operation per Method 22.
1,600,000 - Bl
1,400,000
[
| 1,200,000 -
I L
[ 2 1,000,000 Steffes rating point based on third
H party testing meeting 40CFR60.18
| {600 mscfd @ 2479 BTU)
800,000
600,000 ——— ____—\L.
|
400,000
200,000 —
o + + - + —— —
1100 1300 1500 1700 1300 2100 2300 2500

BTU Content of Gas (BTU/SCF)
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LOW PRESSURE FLARES Rated Flow | Minimum Gross Heating Value
Flow Rate During Testing
Maximum Rate Tested by 3 Party - SVG-3B4 106 MSCFD | 18,000SCFD | 1750 BTU/SCF (on-site gas)
Maximum Rate Tested by 3 Party - SVG-3D4 106 MSCFD | 18,000SCFD | 2479 BTU/SCF (propane)
Maximum Rate Tested by 3" Party - SVG-3D8 120 MSCFD | 18,000SCFD | 2479 BTU/SCF (propane)
Maximum Rate Tested by 3 Party - SAA-2 200 MSCFD 0 2479 BTU/SCF (propane)
Maximum Rate Tested by 3 Party - SAA-4 600 MSCFD 0 2479 BTU/SCF (propane)

*Low Pressure curves represent testing data done with air as a medium, and pressure was measured at

the test port on tip.

“Low Pressure Flares (SVG-3B4, SVG-3D4, and SVG-3D8) meet requirements of 40 CFR 60.18 up to flow
rates of 750 mscfd if verification of smokeless operation is confirmed by method 22.

*Flares are designed to operate with 1100 to 2500 BTU/SCF gas. Performance can be affected by specific

gas composition.

“Low Pressure curves represent the nominal to max pressure.

*Data is for reference only.

*Smokeless operation is achieved by building pressure in the flare, and the Minimum Rate is defined
as typical flow required to begin building pressure in flare barrel. Minimum Rate can be effected by
conditions restricting the proper seating of the translating tip and the barrel resulting in lower operating
pressures. Flares operating at pressures less than those shown on chart can still meet the requirements

of 40 CFR 60.18 if verification oP

smokeless operation is confirmed by Method 22.

Third Party has also confirmed the presence of a standing pilot flame monitored by a

thermocouple on all Steffes flares in compliance with EPA 40 CFR 60.18.

CHART 6

10000

8000 -~

-

|

Radiant Heat Intensity (BTU/hr*ft2)

4000

2000 -

50 60 70
Distance (ft) from center of flare base

80 90 100

Ground Level Radiant Heat Intensity at Distance from Flare Base Center - SHP-6
|
|

Developed from APl 521 6th Edition

Assumptions (Worst Case) :

Tip stuck in wide open position
Fraction of heat radiated to
atmosphere {tau)=1

Fraction of Heat radiated (F) =.299
Radiant heat intensity between flare
center and flame center is constant
{flat line)

Inputs:

Flare Model = High Pressure
(SHP-6)

Flowrate = 1.1 mmscfd
Flare Stack Height = 12 ft
Number of Tips = 1

Wind Velocity = 35 MPH

Legend:
Heat Content 1100 BTU/ftA3
== Heat Content 1700 BTU/ftA3
Heat Content 2400 BTU/ftA3
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CHART 7

Radiant Heat Intensity (BTU/hr*ftA2)

CHART 8

Ground Level Ra

Radiant Heat Intensity (BTU/hr*ftA2)

Ground Level Radiant Heat Intensity at Distance from Flare Base Center - SHC-6

9000 + _ —‘—

8000

7000

6000 -

5000

4000

3000

2000

1000

0 20 40 60 80 100
Distance (ft) from center of flare base

3200 T

2800

2400

2000

1600

1200 +——

400

0 5 10 15 20 25 30
Distance {ft) from center of flare base

35

40

45

Developed from API 521 6th Edition

Assumptions (Worst Case) :

Tip stuck in wide open position
Fraction of heat radiated to
atmosphere (tau) =1

Fraction of Heat radiated (F) =.299
Radiant heat intensity between flare
center and flame center is constant
(flatline)

Inputs:

Flare Model = High Capacity
(SHC-6)

Flowrate = 3 mmscfd

Flare Stack Height =20 ft
Number of Tips= 1

Wind Velocity = 35 MPH

Legend:
=== Heat Content 1100 BTU/ftA3
=== Heat Content 1700 BTU/ftA3

==Heat Content 2400 BTU/ft"3

diant Heat Intensity at Distance from Flare Base Center - SVG-3B4, SVG-3D4 & SVG-3D8

Developed from API 521 6th Edition

Assumptions (Worst Case) :

Tip stuck in wide open position
Fraction of heat radiated to
atmosphere (tau) =1

Fraction of Heat radiated (F) =.299
Radiant heat intensity between flare
center and flame center is constant
{flat line)

Inputs:

Flare Model = Low Pressure Ball,
40z Dashpot, 8oz Dashpot
{SVG-384, SVG-3D4, SVG-3D8)
Flowrate = 0.2 mmscfd

Flare Stack Height = 12 ft
Number of Tips = 1

Wind Velocity = 35 MPH

Legend:
~—Heat Content 1100 BTU/ftA3
== Heat Content 1700 BTU/ft"3

=~Heat Content 2400 BTU/ftA3

[ ]
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CHART9 e

Ground Level Radiant Heat Intensity at Distance from Flare Base Center - SAA-2

3500 (

3000

Developed from API 521 6th Edition

2500 I N - o Assumptions (Worst Case) :
™~ Fan not running
N Fraction of heat radiated to
oy atmosphere {tau) =1
2000 _ A . | i 4 Fraction of Heat radiated (F) =.299
“\ Radiant heat intensity between fiare
b center and flame center is constant

(flat line)

| Inputs:
Flare Model = Model 2 Air Assist
(SAA-2)

Flowrate = 0.2 mmscfd

Flare Stack Height = 12 ft
Number of Tips = 1

Wind Velocity = 35 MPH

1500

Radiant Heat Intensity (BTU/hr*ftA2)

1000

Legend:
= Heat Content 1100 BTU/ftA3

== Heat Content 1700 BTU/ft*3
== Heat Content 2400 BTU/ft"3

500 |

0 5 10 15 20 25 30 35 40
Distance (ft) from center of flare base

CHART 10

Ground Level Radiant Heat Intensity at Distance from Flare Base Center - SAA-4
3500 . . . —

00 — — — b — —— ! —

| N Developed from API 521 6th Edition

2500 S I | Assumptions (Worst Case) :
Fan not running
\ Fraction of heat radiated to
\,‘ \ atmosphere {tau) =1
A Fraction of Heat radiated (F) =.299
Radiant heat intensity between flare
center and flame center is constant
(flat line)

2000

Inputs:

Flare Model = Model 4 Air Assist
(SAA-4)

Flowrate = 0.6 mmscfd

Flare Stack Height = 20 ft
Number of Tips = 1

Wind Velocity = 35 MPH

1500 ot

Radiant Heat Intensity {(BTU/hr*ftA2)

1000 sp———

Legend:
= Heat Content 1100 BTU/ftA3
== Heat Content 1700 BTU/ftA3
< Heat Content 2400 BTU/ftA3

500

0 - + p— 4 -
0 10 20 30 40 50 60 70
) Distance {ft) from center of flare base ) |
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CHART 11

Gas Assist Pressure vs. Flow

! Curves developed using air
Individual results may vary depending on composition of gas
For use with flare models SVG-3B4, SVG-3D4, & SVG-3D8

60000 -

50000

40000

Flow (SCFD)

e SVG-80
e SVG-140

30000

L e

0 + — — T '
5 10 15 20 25 30
Pressure (P5S1)

The Gas Assist is used to reduce smoke from low pressure flares, in cases when the BTU of gas is
too high, the flow rate is too low or the flow rate is too high. Intended to fit low pressure models
of the Variable Orifice Flares: SVG-3B4, SVG-3D4 and SVG-3DS8.

Test data based on propane.

Data is reference only. Call factory for more specifics.

UPDATED 1/10/17
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- 5 TEF F E 5 VARIABLE ORIFICE

FLARES
CUSTOMER FOCUSED. SOLUTION DRIVEN. FIELD PROVEN.

The Steffes Variable Orifice Flare offers optimum system
performance with its ability to self-adjust to accommodate high, low
or varying gas flow rates. Its patented variable annular orifice design
efficiently mixes air with gas prior to combustion for smokeless,
efficient operation and a clean consistent burn.

Our experienced team of professionals can help you configure
assemblies to meet a wide range of pressures, including designs
for multiple pressures. The continuous running stable pilot
ensures the flare remains lit and running, even in some of the
harshest conditions. With its smokeless operation and ability to
accommodate multiple pressures, the Steffes Variable Orifice Flare
has become the industry standard.

FEATURES:
» Various flow rates for high and low pressures

* Single, combo, and dual flare tip combinations

+ Stainless steel construction

- Patent pending technology

+ Field proven 98% destruction efficiency

+ Designed to meet EPA 40 CFR 860.18 requirement

BENEFITS:
+ High, low, and combination pressure systems

+ Continuous running stable pilot
+  Smokeless operation

* Thermocouple for monitoring pilot with data logger and
temperature transmitter

* Reliable and complete solution
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Mbdel: SHP-6 Model: SHC-6 Model: SVG-3B4 Model: SPL-1
Weight: 200 Ibs Weight: 230 Ibs Weight: 70 Ibs Weight: 15 lbs

-

SVG-3B4 SPL-1

(N SHC-6 Combeo Flare

Combo Flare Base

Dual SHP-6 Flare

High Pressure Flure Base

SHP-6 Flare

High Pressure Flare Base

'H\is ohe ot
amid Fad -
orthFlave

Combo SHP-6 &
Dual SVG-3B4 Flare

Combo Flare Base

SHP-6 Combo Flare
ComboFlare Bose
SHC-6 Combo Flare

Combo Flare Base
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b = STEFFES - VARIABLE ORFiC

CUSTOMER FOCUSED. SOLUTION DRIVEN. FIELD PROVEN.

The Steffes Variable Orifice Flare is available with 8 inch pipe connections and is available with 2,
3, or 4 High Capacity Flare tips. These flares are able to accommodate higher low rates while still
providing the clean, smokeless burn.

FEATURES:
« Stainless steel construction

+ Patented variable orifice technology

* Field proven 98% destruction efficiency

+ Designed to meet EPA 40 CFR 860.18 requirements
+ Easy to service dual pilots on single retractable arm

+ ETL listed Multi-Spark Flare Controller for control of
both pilots

+ Dual pilot. Retractable pilot arms available up to 40
feet for easy maintenance.

BENEFITS:
+ Continuous running robust pilots
meeting APl 537

+ Smokeless operation

Ligreo

+ Thermocouples for monitoring pilots — s
Intertek

with dataloggers and temperature
transmitters

* Reliable and complete solution
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8" Quad SHC-6 ¥ | r 8" Dual SHC-6

8" Tri SHC-6
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STEFFES s

- CUSTOMER FOCUSED. SOLUTION DRIVEN. FIELD PROVEN.

Steffes Air Assist Flares are a reliable solution to burn gases at low
pressures., We've equipped our Air Assist Flares with an efficient
variable speed fan to produce a smokeless, clean burn. The continuous
running stable pilot ensures the flare remains lit and running, even in
some of the harshest conditions. All Steffes Air Assist Flares have user-
friendly controllers to operate the variable speed fans and provide
reliable pilot monitoring.

In addition to their smokeless operation, Steffes Air Assist Flares can
reduce back pressure for safer, more efficient production. Steffes Air
Assist Flares come in two models to accommodate a variety of flow
rates. Our experienced sales team can help you determine which
model meets your requirements.

FEATURES:
« Two models with capabilities to burn gases at low pressure
over a wide range of flow rates

« Clean burn from a variable speed fan

+ Stainless steel construction

+ Field proven 98% destruction efficiency

+ Designed to meet EPA 40 CFR 860.18 requirement

BENEFITS:
« Low back pressure operation

» Continuous running stable pilot

* Thermocouple for monitoring pilot with datalogger and
temperature transmitter

+  Smokeless operation
* Reliable and complete solution
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Examples of Flare Configurations:

‘ Model 2 Air

_‘_h‘s ohe d“ Assist
Pyramd pod N
4 Model 4 Air | i) side c'F Fﬂd

Assist
(SAA-4)

Loy (e A TN E A

Dual Model 2
Air Assist
(SAA-2)
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